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1s normal) and the target RRU. In the present disclosure, the
BBU can effectively control the RRU.
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1601

A first power cable communications unit d of an RRU demodulates, froma} ,
~ power cable, RRU control information that is transmitted by a direct ”

: -current power distribution unit 33 by using a first power input unit a of the |
- RRU and includes a control instruction

The first power cable communications unit d of the RRU transmits the |
demodu}ated RRU control information to a first control unit ¢ of the RRU

Thc first control unit ¢ of the RRU identifies a to-be-performed operation

~ type according to the control nstruction included in the RRU control 1603

information, where the operation type is any one of an operation type /

~ performed by an RRU service unit, a power operation type, and a status |~

~ information collection operation type; and when the operation type is the

ﬁ operation type performed by the RRU service unit, transmits the control
mstmctlon to the RRU service unit e of the RRU, so as to trigger the RRU

- service unit e to perform a corresponding control operation

_ N . * - # _ 1604
The first control unit ¢ of the RRU receives an RRU service unit control )

result transmitted by the RRU service umit ¢, adds the RRU service unit | ~
- control result and an address of a BBU to response information, and |
transmits the response mformation to the first power cable communications

unit d of the RRU

The first power cable communications unit d of the RRU modu}ates t'he
mformdtion to the direct current power dzstrlbutlon mnt 33 by usin g the
first power input unit a of the RRU, so as to trigger the direct currents
distribution unit 33 to transmit the response mformation to a central )
monitoring module 36 by using a power cable, so that the central /
- momntoring module 36 demodulates the response information from the
power cable and transmits the response information to the BBU 34; or so as
~ to trigger the direct currents distribution unit 33 to transmit the response
information to the BBU 34 by using a power cable, so that the BBU 34

' demodulates: the reqponse mtormatxon from the power cable and trammns

1605

FIG. 16
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1701

A central monitoring module 36 receives RRU control mformation
that 1s transmitted by a BBU 34 and includes a control instruction

The central monitoring module 36 modulates the RRU control
information onto a power cable, and transmits the RRU control
information to a direct current power distribution unit 33, so as to 1702
trigger the direct currents distribution unit 33 to transmit the RRU
control information to an RRU by using a power cable, so that the
RRU demodulates the RRU control information from the power cable
and performs a corresponding control operation in response to the
control mstruction

FIG 17
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1801
/

A BBU service unit G of a BBU transmits RRU control information |/
including a control mstruction to a second control unit E of the BBU

The second control unit E of the BBU recetves the RRU control 1802
information that 1s transmitted by the BBU service unit G and S
includes the control instruction, and transmits the RRU control g

information to a third power cable communications unit F of the

BBU

The third power cable communications unit F of the BBU modulates
the RRU control information onto a power cable, and transmits the 1803
RRU control information to a direct current power distribution unit '

33 by using a third power mput unit I of the BBU, so as to trigger the | /

direct currents distribution unit 33 to transmit the RRU control
information to an RRU by using a power cable, so that the RRU
demodulates the RRU control information from the power cable and
performs a corresponding control operation in response to the control
mstruction

FIG 18



U.S. Patent Nov. 20, 2018 Sheet 18 of 19 US 10,135,493 B2

A central monitoring module 36 receives a cabinet control instruction} |

that 1s transmitted by a BBU and includes an address of a target
cabinet

The central monitoring module 36 modulates the cabinet control
instruction onto a power cable, and fransmits the cabinet control
instruction to a direct current power distribution unit 33, so that the | 1902
direct current power distribution unit 33 transmits the cabinet control | /
instruction to a target cabinet by using a power cable, so as to trigger | /
the target cabinet to demodulate the cabinet control instruction from |
the power cable and after displaying through comparison that an
address of the target cabinet 1s the same as the address of the target
cabinet included in the cabinet control instruction, perform a
corresponding control operation in response to the cabinet control
istruction

FIG 19
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2001
A BBU service unit G of a BBU 34 transmiats a cabinet control s
mstruction including an address of a target cabinet to a second
control unit E of the BBU 34
2002

The second control unit E of the BBU 34 receives the cabinet controi y
mstruction transmitted by the BBU service unit G of the BBU, and |
transmits the cabinet control mstruction to a third power cable
communications unit F of the BBU 34

The third power cable communications unit F of the BBU 34
moduiates the cabinet control instruction onto a power cable, and
- transmits the cabinet control 1nstruction to a direct current power
distribution unit 33 by using a third power input unit I of the BBU 34,
so that the direct current power distribution untt 33 transmits the 2003
cabinet control instruction to a target cabinet by using a power cable, |
sO as to trigger the target cabinet to demodulate the cabinet control |7
instruction from the power cable and after displaving through
comparison that an address of the target cabinet is the same as the
address of the target cabinet included 1n the cabinet control
instruction, perform a corresponding control operation 1n response o
the cabimet control mstruction

F1G 20
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1

SYSTEM AND METHOD FOR
CONTROLLING RADIO BASE STATION,
AND RELATED DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-

tion Ser. No. 15/276,435, filed on Sep. 26, 2016, now U.S.
Pat. No. 9,813,113, which 1s a continuation of International
Application No. PCT/CN2014/089713, filed on Oct. 28,
2014, which claims priority to Chinese Patent Application
No. 201410115041.5, filed on Mar. 25, 2014. All of the
aforementioned patent applications are hereby incorporated
by reference in their entireties.

TECHNICAL FIELD

The present disclosure relates to the field of communica-
tions technologies, and 1n particular, to a system and method
for controlling a radio base station, and a related device.

BACKGROUND

With development of mobile communications technolo-
gies, large quantities of radio base stations are distributed 1n
places requiring mobile communications coverage, such as
cities and rural regions. A typical radio base station mainly
includes a baseband unit (BBU), a remote radio unit (RRU),
a power supply system, a backup power supply system, and
a direct current power distributor. A function of the power
supply system 1s to convert an mput alternating current into
a direct current, and supply a direct current to the BBU
(mainly including a BBU service unit) and the RRU (mainly
including an RRU service unit) by using the direct current
power distributor. A function of the backup power supply
system 1s to supply a direct current to the BBU and the RRU
by using the direct current power distributor in a case of an
alternating current power outage. In practice, the BBU, the
power supply system, the backup power supply system, and
the direct current power distributor are generally 1nstalled at
the tower bottom for ease of manual maintenance, but the
RRU 1s generally installed at the tower top close to an
antenna to reduce a feeder loss. The BBU exchanges service
data with the RRU by using a common public radio interface
(CPRI), and the BBU can perform control (such as auto-
matic reset, fault query, diagnosis, and fault recovery) on the
RRU (mainly the RRU service unit) by using the CPRI.

In practice, 1t 1s found that the BBU controls the RRU
depending on the unique communications interface CPRI.
When the CPRI 1s abnormal, the BBU loses the capability of
controlling the RRU.

SUMMARY

Embodiments of the present disclosure disclose a system
and method for controlling a radio base station, and a related
device, so that a BBU can eflectively control an RRU.

A first aspect of the embodiments of the present disclosure
discloses a system for controlling a radio base station,
including a power supply system, a backup power supply
system, a direct current power distributor, a baseband unit
BBU, and at least one remote radio unit RRU, where an
input port of the direct current power distributor 1s con-
nected to direct current ports of the power supply system and
the backup power supply system, the BBU and the RRU are
respectively connected to direct current power supply ports
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of the direct current power distributor by using power
cables, and the BBU 1s communicatively connected to the
RRU by using a common public radio iterface CPRI, where
the control system further includes a central monitoring
module, where the central monitoring module 1s communi-
catively connected to the BBU and 1s connected to a direct
current power supply port of the direct current power
distributor by using a power cable, where the central moni-
toring module 1s configured to receive RRU control infor-
mation that 1s transmitted by the BBU and includes a control
instruction, modulate the RRU control information onto the
power cable, and transmit the RRU control information to
the direct current power distributor; the direct current power
distributor 1s configured to transmit the RRU control infor-
mation to the RRU by using the power cable; and the RRU
1s configured to demodulate, from the power cable, the RRU
control mformation including the control instruction, and
perform a corresponding control operation in response to the
control 1nstruction.

In a first possible implementation manner of the first
aspect of the embodiments of the present disclosure, the
RRU includes a first power mput umit, a first power conver-
s1on unit, a first control unit, a first power cable communi-
cations unit, an RRU service unit, and a CPRI unit, where
the first power conversion unit and the first power cable
communications unit respectively establish a power cable
connection to the direct current power supply port of the
direct current power distributor by using the first power
input unit; the first power conversion unit 1s configured to
perform magnitude conversion on a direct current distrib-
uted by the direct current power distributor, and output a
converted direct current to the first power cable communi-
cations unit, the first control unit, and the RRU service unit;
the first control unit 1s communicatively connected to the
first power cable communications unit and the RRU service
unit; the RRU service unit 1s communicatively connected to
the CPRI unit, and the CPRI unit 1s configured to commu-
nicatively connect to the BBU; the first power cable com-
munications unit 1s configured to demodulate, from the
power cable, the RRU control information that 1s transmitted
by the direct current power distributor by using the first
power mput unit and includes the control instruction, and
transmit the RRU control information to the first control
unit; the first control unit 1s configured to i1dentily a to-be-
performed operation type according to the control mnstruc-
tion 1ncluded in the RRU control information, where the
operation type 1s any one of an operation type performed by
the RRU service unit, a power operation type, and a status
information collection operation type; and when the opera-
tion type 1s the operation type performed by the RRU service
unit, the first control unit transmits the control instruction to
the RRU service unit, so as to trigger the RRU service unit
to perform a corresponding control operation.

With reference to the first possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, 1n a second possible implementation manner of
the first aspect of the embodiments of the present disclosure,
the first power conversion unit 1s communicatively con-
nected to the first control unit, and the first control unit 1s
turther configured to transmit the control instruction to the
first power conversion unit when the operation type 1s the
power operation type, so as to trigger the first power
conversion umt to perform a corresponding power control
operation 1n response to the control instruction, where the
power control operation includes a power-on or power-oil
control operation.
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With reference to the first or second possible implemen-
tation manner of the first aspect of the embodiments of the
present disclosure, 1n a third possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, the RRU further includes a first monitoring and
collecting unit, where the first monitoring and collecting unit
1s communicatively connected to the first control unit; and
the first control unit 1s further configured to transmait the
control instruction to the first monitoring and collecting unit
when the operation type 1s the status information collection
operation type, so as to trigger the first monitoring and
collecting unit to collect status information of the RRU,
where the status information of the RRU includes status
information of the RRU service umt of the RRU.

With reference to the first aspect of the embodiments of
the present disclosure or any one of the first to third possible
implementation manners of the first aspect of the embodi-
ments of the present disclosure, 1n a fourth possible 1mple-
mentation manner of the first aspect of the embodiments of
the present disclosure, the RRU control information further
includes an RRU address, where the RRU address included
in the RRU control information 1s the same as an address of
the RRU to which the first power cable communications unit
belongs.

With reference to the first aspect of the embodiments of
the present disclosure or any one of the first to third possible
implementation manners of the first aspect of the embodi-
ments of the present disclosure, 1n a fifth possible 1imple-
mentation manner of the first aspect of the embodiments of
the present disclosure, the central monitoring module 1s
deployed independently of the BBU, and the central moni-
toring module includes an interface unit, a second power
cable commumnications unit, a second power conversion unit,
and a second power mput unit, where the second power
conversion unit and the second power cable communications
unit respectively establish a power cable connection to the
direct current power supply port of the direct current power
distributor by using the second power input unit; the second
power conversion unit 1s configured to perform magnmtude
conversion on a direct current distributed by the direct
current power distributor, and output a converted direct
current to the second power cable communications unit and
the interface unit; the interface unit 1s communicatively
connected to the BBU and the second power cable commu-
nications unit; the interface unit 1s configured to receive the
RRU control information transmitted by the BBU, and
transmit the RRU control information to the second power
cable communications unit; and the second power cable
communications unit i1s configured to receive the RRU
control information transmitted by the mterface unit, modu-
late the RRU control information onto the power cable, and
transmit the RRU control information to the direct current
power distributor by using the second power input unait.

With reference to the fitth possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, 1n a sixth possible implementation manner of the
first aspect of the embodiments of the present disclosure,
when the operation type 1s the operation type performed by
the RRU service unit, the first control unit 1s further con-
figured to receive an RRU service unit control result trans-
mitted by the RRU service unit, add the RRU service umt
control result and an address of the BBU to response
information, and transmit the response information to the
first power cable communications unit; or when the opera-
tion type 1s the power operation type, the first control unit 1s
turther configured to receive an RRU power control result
transmitted by the first power conversion unit, add the RRU
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power control result and an address of the BBU to response
information, and transmit the response mnformation to the
first power cable communications unit; and the first power
cable communications unit i1s further configured to receive
the response information transmitted by the first control unat,
modulate the response information onto the power cable,
and transmit the response information to the direct current
power distributor by using the first power input umt; the
direct current power distributor i1s further configured to
transmit the response information to the second power cable
communications unit by using the second power mput unit;
the second power cable communications unit 1s further
configured to demodulate the response information from the
power cable, and transmit the response information to the
interface unit; and the interface unit 1s further configured to
transmit the response information to the BBU.

With reference to the fifth possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, 1n a seventh possible implementation manner of
the first aspect of the embodiments of the present disclosure,
when the operation type 1s the status information collection
operation type, the first control unit 1s further configured to
receive the status information of the RRU that 1s transmitted
by the first momitoring and collecting unit, add the status
information of the RRU and an address of the BBU to status
feedback information, and transmit the status feedback
information to the first power cable communications unit;
the first power cable communications unit 1s further config-
ured to receive the status feedback information transmitted
by the first control unit, modulate the status feedback
information onto the power cable, and transmit the status
teedback information to the direct current power distributor
by using the first power mput unit; the direct current power
distributor 1s further configured to transmit the status feed-
back mnformation to the second power cable communications
unit by using the second power mput unit; the second power
cable communications unit 1s further configured to demodu-
late the status feedback information from the power cable,
and transmit the status feedback information to the interface
unit; and the interface unit 1s further configured to transmit
the status feedback information to the BBU.

With reference to the fifth possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, 1n an eighth possible implementation manner of
the first aspect of the embodiments of the present disclosure,
the control system further includes at least one cabinet,
where each cabinet 1s connected to a direct current power
supply port of the direct current power distributor by using
a power cable, where the BBU 1s further configured to
transmit a cabinet control instruction including an address of
a target cabinet to the recerving unit, where the target cabinet
1s any cabinet 1n the at least one cabinet; the interface unit
1s Turther configured to receive the cabinet control mstruc-
tion that 1s transmitted by the BBU and includes the address
of the target cabinet, and transmit the cabinet control instruc-
tion to the second power cable communications unit; the
second power cable communications unit 1s further config-
ured to modulate the cabinet control instruction onto the
power cable, and transmit the cabinet control instruction to
the direct current power distributor by using the second
power input unit; and the direct current power distributor 1s
turther configured to transmait the cabinet control instruction
to the target cabinet by using a power cable, so as to trigger
the target cabinet to demodulate the cabinet control mnstruc-
tion from the power cable and after determining through
comparison that an address of the target cabinet 1s the same
as the address of the target cabinet included in the cabinet
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control instruction, perform a corresponding control opera-
tion 1n response to the cabinet control 1nstruction.

With reference to the first aspect of the embodiments of
the present disclosure or any one of the first to third possible
implementation manners of the first aspect of the embodi-
ments of the present disclosure, 1n a ninth possible 1mple-
mentation manner of the first aspect of the embodiments of
the present disclosure, the central monitoring module 1s
integrated 1n the BBU, and the central monitoring module
includes a second control unit and a third power cable
communications unit, where a third power conversion unit
of the BBU and the third power cable communications unit
respectively establish a power cable connection to the direct
current power supply port of the direct current power
distributor by using a third power mput unit of the BBU; the
third power conversion unit 1s configured to perform mag-
nitude conversion on a direct current distributed by the
direct current power distributor, and output a converted
direct current to the third power cable communications unit,
the second control unit, and a BBU service unit of the BBU;
the second control unit 1s communicatively connected to the
BBU service unit of the BBU and the third power cable
communications unit; the second control unit 1s configured
to receive RRU control information transmitted by the BBU
service unit, and transmit the RRU control information to the
third power cable communications unit; and the third power
cable communications unit 1s configured to modulate the
RRU control information onto the power cable, and transmiat
the RRU control information to the direct current power
distributor by using the third power input unit.

With reference to the ninth possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, 1n a tenth possible implementation manner of the
first aspect of the embodiments of the present disclosure,
when the operation type 1s the operation type performed by
the RRU service unit, the first control unit 1s further con-
figured to recerve an RRU service unit control result trans-
mitted by the RRU service unit, add the RRU service umit
control result and an address of the BBU to response
information, and transmit the response information to the
first power cable communications unit; or when the opera-
tion type 1s the power operation type, the first control unit 1s
turther configured to receive an RRU power control result
transmitted by the first power conversion unit, add the RRU
power control result and an address of the BBU to response
information, and transmit the response information to the
first power cable communications unit; and the first power
cable communications umit 1s further configured to receive
the response information transmitted by the first control unait,
modulate the response information onto the power cable,
and transmit the response information to the direct current
power distributor by using the first power mmput unit; the
direct current power distributor 1s further configured to
transmit the response information to the third power cable
communications unit by using the third power mput unit; the
third power cable communications unit 1s further configured
to demodulate the response information from the power
cable, and transmit the response information to the second
control unit; and the second control unit 1s further configured
to transmuit the response information to the BBU service unait.

With reference to the ninth possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, 1 an eleventh possible implementation manner
of the first aspect of the embodiments of the present disclo-
sure, when the operation type i1s the status information
collection operation type, the first control unit 1s further
configured to receive the status mformation of the RRU that

5

10

15

20

25

30

35

40

45

50

55

60

65

6

1s transmitted by the first monitoring and collecting unit, add
the status mformation of the RRU and an address of the
BBU to status feedback information, and transmit the status
teedback information to the first power cable communica-
tions unit; the first power cable communications unit 1s
turther configured to receive the status feedback information
transmitted by the first control unit, modulate the status
teedback mformation onto the power cable, and transmuit the
status feedback information to the direct current power
distributor by using the first power mput unit; the direct
current power distributor 1s further configured to transmit
the status feedback information to the third power cable
communications unit by using the third power iput unit; the
third power cable communications unit 1s further configured
to demodulate the status feedback information from the
power cable, and transmit the status feedback information to
the second control unit; and the second control unit 1s further
configured to transmit the status feedback information to the
BBU service unit.

With reference to the ninth possible implementation man-
ner of the first aspect of the embodiments of the present
disclosure, 1n a twelfth possible implementation manner of
the first aspect of the embodiments of the present disclosure,
the control system further includes at least one cabinet,
where each cabinet 1s connected to a direct current power
supply port of the direct current power distributor by using,
a power cable, where the BBU service unit 1s further
configured to transmit a cabinet control instruction including
an address of a target cabinet to the second control unit,
where the target cabinet 1s any cabinet in the at least one
cabinet; the second control unit 1s further configured to
receive the cabinet control instruction that 1s transmitted by
the BBU service unit and includes the address of the target
cabinet, and transmit the cabinet control instruction to the
third power cable communications unit; the third power
cable commumnications unit 1s further configured to modulate
the cabinet control instruction onto the power cable, and
transmit the cabinet control 1nstruction to the direct current
power distributor by using the third power input unit; the
direct current power distributor 1s further configured to
transmit the cabinet control 1nstruction to the target cabinet
by using a power cable; and the target cabinet 1s configured
to demodulate the cabinet control mstruction from the power
cable, and after determining through comparison that an
address of the target cabinet 1s the same as the address of the
target cabinet included in the cabinet control instruction,
perform a corresponding control operation 1n response to the
cabinet control istruction.

With reference to the first aspect of the embodiments of
the present disclosure or any one of the first to third possible
implementation manners of the first aspect of the embodi-
ments ol the present disclosure, in a thirteenth possible
implementation manner of the first aspect of the embodi-
ments of the present disclosure, the input port of the direct
current power distributor 1s connected to each direct current
power supply port of the direct current power distributor by
using an 1internal short-circuit protection unit, so as to
implement a power cable connection between the input port
of the direct current power distributor and any direct current
power supply port.

A second aspect of the embodiments of the present
disclosure discloses a system for controlling a radio base
station, 1ncluding a power supply system, a backup power
supply system, a direct current power distributor, a baseband
unit BBU, and at least two remote radio units RRUSs, where
an mput port of the direct current power distributor 1is
connected to direct current ports of the power supply system
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and the backup power supply system, the at least two RRUSs
are respectively connected to direct current power supply
ports of the direct current power distributor by using power
cables, the BBU 1s communicatively connected to the at
least two RRUs by using a common public radio interface
CPRI, and the at least two RRUs include a first RRU and a
target RRU, where the BBU 1s configured to transmit RRU
control information to the first RRU by using the CPRI,
where the RRU control information includes an address of
a target RRU and a control instruction; the first RRU 1s
configured to modulate the RRU control information onto
the power cable, and transmit the RRU control information
to the direct current power distributor; the direct current
power distributor 1s configured to transmit the RRU control
information to the target RRU by using the power cable; and
the target RRU 1s configured to demodulate, from the power
cable, the RRU control information transmitted by the direct
current power distributor, and after determining that an
address of the target RRU 1s the same as the address of the
target RRU included 1n the RRU control information, per-
form a corresponding control operation in response to the
control instruction included in the RRU control information.

In a first possible implementation manner of the second
aspect of the embodiments of the present disclosure, the
target RRU includes a first power input unit, a first power
conversion unit, a first control unit, a first power cable
communications unit, an RRU service unit, and a CPRI unait,
where the first power conversion unit and the first power
cable communications unit respectively establish a power
cable connection to the direct current power supply port of
the direct current power distributor by using the first power
input unit; the first power conversion unit 1s configured to
perform magnitude conversion on a direct current distrib-
uted by the direct current power distributor, and output a
converted direct current to the first power cable communi-
cations unit, the first control unit, and the RRU service unait;
the first control unit 1s communicatively connected to the
first power cable communications unit and the RRU service
unit; the RRU service unit 1s configured to communicatively
connect to the BBU by using the CPRI unit; the first power
input unit 1s configured to transmit, to the first power cable
communications unit by using a power cable, the RRU
control information transmitted by the direct current power
distributor; the first power cable communications unit 1s
configured to demodulate, from the power cable, the RRU
control information transmitted by the direct current power
distributor, and after determining that the address of the

target RRU 1s the same as the address of the target RRU
included 1n the RRU control information, transmit the RRU
control information to the first control unit; the first control
unit 1s configured to identily a to-be-performed operation
type according to the control instruction included in the
RRU control information, where the operation type 1s any
one of an operation type performed by the RRU service unit,
a power operation type, and a status information collection
operation type; and when the operation type 1s the operation
type performed by the RRU service unit, the first control unit
transmits the control 1nstruction to the RRU service unit, so
as to trigger the RRU service unit to perform a correspond-
ing control operation.

With reference to the first possible implementation man-
ner of the second aspect of the embodiments of the present
disclosure, 1n a second possible implementation manner of
the second aspect of the embodiments of the present disclo-
sure, the first power conversion unit 1s communicatively
connected to the first control unit, and the first control unit
1s Turther configured to transmit the control instruction to the
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first power conversion unit when the operation type is the
power operation type, so as to trigger the first power
conversion umt to perform a corresponding power control
operation 1n response to the control instruction, where the
power control operation includes a power-on or power-oil
control operation.

With reference to the first or second possible implemen-
tation manner of the second aspect of the embodiments of
the present disclosure, in a third possible implementation
manner of the second aspect of the embodiments of the
present disclosure, the target RRU further includes a first
monitoring and collecting unit, where the first monitoring
and collecting unit 1s communicatively connected to the first
control unit; and the first control unit 1s further configured to
transmit the control instruction to the first monitoring and
collecting unit when the operation type 1s the status infor-
mation collection operation type, so as to trigger the first
monitoring and collecting unit to collect status information
of the RRU, where the status information of the RRU
includes status information of the RRU service unit of the
RRU.

With reference to any one of the first to third possible
implementation manners of the second aspect of the embodi-
ments of the present disclosure, in a fourth possible imple-
mentation manner of the second aspect of the embodiments
of the present disclosure, when the operation type 1s the
operation type performed by the RRU service unit, the first
control unit 1s further configured to receive an RRU service
unit control result transmitted by the RRU service unit, add
the RRU service unit control result and an address of the
BBU to response information, and transmit the response
information to the first power cable communications unit; or
when the operation type 1s the power operation type, the first
control unit 1s further configured to receive a target RRU
power control result transmitted by the first power conver-
sion unit, add the target RRU power control result and an
address of the BBU to response imnformation, and transmit
the response mformation to the first power cable communi-
cations umt; and the first power cable communications unit
1s further configured to modulate the response information
onto the power cable, and transmit the response mnformation
to the direct current power distributor by using the first

power mput unit; the direct current power distributor 1s
further configured to transmit the response information to
the first RRU; and the first RRU 1s configured to transmit the
response information to the BBU by using the CPRI.
With reference to any one of the first to third possible
implementation manners of the second aspect of the embodi-
ments of the present disclosure, 1 a fifth possible 1mple-
mentation manner of the second aspect of the embodiments
of the present disclosure, when the operation type 1s the
status information collection operation type, the first control
unit 1s further configured to receive the status information of
the target RRU that 1s transmitted by the first monitoring and
collecting unit, add the status information of the target RRU
and an address of the BBU to status feedback information,
and transmit the status feedback information to the first
power cable communications umt; the first power cable
communications unit 1s further configured to modulate the
status feedback information onto the power cable, and
transmit the status feedback information to the direct current
power distributor by using the first power input umt; the
direct current power distributor i1s further configured to
transmit the status feedback information to the first RRU;
and the first RRU 1s further configured to transmit the status
teedback information to the BBU by using the CPRI.
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With reference to any one of the first to third possible
implementation manners of the second aspect of the embodi-
ments of the present disclosure, 1n a sixth possible 1mple-
mentation manner of the second aspect of the embodiments
of the present disclosure, the control system further includes
at least one cabinet, where each cabinet 1s connected to a
direct current power supply port of the direct current power
distributor by using a power cable, where the BBU 1s further
configured to transmit a cabinet control instruction including
an address of a target cabinet to the first RRU, where the
target cabinet 1s any cabinet 1n the at least one cabinet; the
first RRU 1s further configured to modulate the cabinet
control instruction onto the power cable, and transmit the
cabinet control instruction to the direct current power dis-
tributor; the direct current power distributor 1s configured to
transmit the cabinet control nstruction to the target cabinet
by using a power cable; and the target cabinet 1s configured
to demodulate the cabinet control instruction from the power
cable, and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control 1nstruction.

With reference to the second aspect of the embodiments
of the present disclosure or any one of the first to sixth
possible implementation manners of the second aspect of the
embodiments of the present disclosure, in a seventh possible
implementation manner of the second aspect of the embodi-
ments of the present disclosure, the input port of the direct
current power distributor 1s connected to each direct current
power supply port of the direct current power distributor by
using an 1internal short-circuit protection unit, so as to
implement a power cable connection between the 1input port
of the direct current power distributor and any direct current
power supply port.

A third aspect of the embodiments of the present disclo-
sure discloses a system for controlling a radio base station,
including a power supply system, a backup power supply
system, a direct current power distributor, a baseband unit
BBU, and at least one cabinet, where an input port of the
direct current power distributor 1s connected to direct current
ports of the power supply system and the backup power
supply system, and the BBU and the at least one cabinet are
respectively connected to direct current power supply ports
of the direct current power distributor by using power
cables, where the control system further includes a central
monitoring module, where the central monitoring module 1s
communicatively connected to the BBU and 1s connected to
a direct current power supply port of the direct current power
distributor by using a power cable, where the central moni-
toring module 1s configured to receive a cabinet control
instruction that 1s transmitted by the BBU and includes an
address of a target cabinet, modulate the cabinet control
instruction onto the power cable, and transmit the cabinet
control instruction to the direct current power distributor,
where the target cabinet 1s any cabinet 1n the at least one
cabinet; the direct current power distributor 1s configured to
transmit the cabinet control instruction to a target cabinet by
using the power cable; and the target cabinet 1s configured
to demodulate the cabinet control instruction from the power
cable, and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control instruction.

In a first possible implementation manner of the third
aspect of the embodiments of the present disclosure, the
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central monitoring module 1s deployed independently of the
BBU, and the central monitoring module includes an inter-
face unit, a second power cable communications umt, a
second power conversion unit, and a second power input
unit, where the second power conversion unit and the second
power cable communications unit respectively establish a
power cable connection to the direct current power supply
port of the direct current power distributor by using the
second power input umt; the second power conversion unit
1s configured to perform magnitude conversion on a direct
current distributed by the direct current power distributor,
and output a converted direct current to the second power
cable communications unit and the interface unit; the inter-
face unit 1s communicatively connected to the BBU and the
second power cable communications unit; the interface unit
1s configured to receive the cabinet control instruction that 1s
transmitted by the BBU and includes the address of the
target cabinet, and transmit the cabinet control 1nstruction to
the second power cable communications unit; and the sec-
ond power cable communications unit 1s configured to
receive the cabinet control instruction transmitted by the
interface unit, modulate the cabinet control instruction onto
the power cable, and transmit the cabinet control 1nstruction
to the direct current power distributor by using the second
power mput unit.

In a second possible implementation manner of the third
aspect of the embodiments of the present disclosure, the
central monitoring module 1s integrated 1n the BBU, and the
central monitoring module includes a second control unit
and a third power cable communications unit, where a third
power conversion unit of the BBU and the third power cable
communications unit respectively establish a power cable
connection to the direct current power supply port of the
direct current power distributor by using a third power 1mnput
unit of the BBU; the third power conversion unit 1s config-
ured to perform magnitude conversion on a direct current
distributed by the direct current power distributor, and
output a converted direct current to the third power cable
communications unit, the second control unit, and a BBU
service unit of the BBU; the second control unit 1s commu-
nicatively connected to the BBU service umit of the BBU and
the third power cable communications unit; the second
control unit 1s configured to receive a cabinet control
instruction that 1s transmitted by the BBU service unit and
includes an address of a target cabinet, and transmit the
cabinet control instruction to the third power cable commu-
nications umt; and the third power cable communications
unit 1s configured to modulate the cabinet control instruction
onto the power cable, and transmit the cabinet control
instruction to the direct current power distributor by using
the third power 1mput unit.

With reference to the third aspect of the embodiments of
the present disclosure or the first or second possible imple-
mentation manner of the third aspect of the embodiments of
the present disclosure, in a third possible implementation
manner of the third aspect of the embodiments of the present
disclosure, the input port of the direct current power dis-
tributor 1s connected to each direct current power supply
port of the direct current power distributor by using an
internal short-circuit protection unit, so as to implement a
power cable connection between the mput port of the direct
current power distributor and any direct current power
supply port.

A fourth aspect of the embodiments of the present dis-
closure discloses a remote radio unit RRU, including a first
power input unit, a first power conversion unit, a first control
unmt, a first power cable communications unit, an RRU




US 10,135,493 B2

11

service unit, and a common public radio interface CPRI unit,
where the first power conversion unit and the first power
cable communications unit are respectively configured to
establish a power cable connection to a direct current power
supply port of a direct current power distributor by using the
first power input unit; the first power conversion unit 1s
configured to perform magnitude conversion on a direct
current distributed by the direct current power distributor,
and output a converted direct current to the first power cable
communications unit, the first control unit, and the RRU
service unit; the first control unit 1s communicatively con-
nected to the first power cable communications unit and the
RRU service unit; the RRU service unit 1s communicatively
connected to the CPRI unit, and the CPRI unit 1s configured
to communicatively connect to a BBU; the first power cable
communications unit 1s configured to demodulate, from the
power cable, RRU control information that 1s transmuitted by
the direct current power distributor by using the first power
input unit and includes a control instruction, and transmit the
RRU control information to the first control unit; the first
control unit 1s configured to identily a to-be-performed
operation type according to the control instruction included
in the RRU control information, where the operation type 1s
any one ol an operation type performed by the RRU service
unit, a power operation type, and a status information
collection operation type; and when the operation type 1s the
operation type performed by the RRU service unit, the first
control unit transmits the control instruction to the RRU
service unit, so as to trigger the RRU service unit to perform
a corresponding control operation.

In a first possible implementation manner of the fourth
aspect of the embodiments of the present disclosure, the first
power conversion unit 1s communicatively connected to the
first control unit, and the first control umt 1s further config-
ured to transmit the control instruction to the first power
conversion unit when the operation type 1s the power
operation type, so as to trigger the first power conversion
unit to perform a corresponding power control operation in
response to the control instruction, where the power control
operation includes a power-on or power-ofl control opera-
tion.

With reference to the fourth aspect of the embodiments of
the present disclosure or the first possible implementation
manner ol the fourth aspect of the embodiments of the
present disclosure, 1n a second possible 1mplementation
manner of the fourth aspect of the embodiments of the
present disclosure, the RRU further includes a first moni-
toring and collecting unit, where the first monitoring and
collecting unit 1s communicatively connected to the first
control unit; and the first control unit 1s further configured to
transmit the control instruction to the first monitoring and
collecting unit when the operation type 1s the status infor-
mation collection operation type, so as to trigger the first
monitoring and collecting unit to collect status information
of the RRU, where the status information of the RRU
includes status iformation of the RRU service unit of the
RRU.

With reference to the second possible implementation
manner of the fourth aspect of the embodiments of the
present disclosure, 1n a third possible implementation man-
ner of the fourth aspect of the embodiments of the present
disclosure, the RRU control information further includes an
RRU address, where the RRU address included in the RRU
control information 1s the same as an address of the RRU to
which the first power cable communications unmt belongs.

With reference to the fourth aspect of the embodiments of
the present disclosure or the first or second possible imple-
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mentation manner of the fourth aspect of the embodiments
of the present disclosure, 1n a fourth possible implementa-
tion manner of the fourth aspect of the embodiments of the
present disclosure, when the operation type 1s the operation
type performed by the RRU service unit, the first control unit
1s Turther configured to receive an RRU service unit control
result transmitted by the RRU service unit, add the RRU
service unit control result and an address of the BBU to
response information, and transmit the response information
to the first power cable commumnications unit; or when the
operation type 1s the power operation type, the first control
unit 1s further configured to receive an RRU power control
result transmitted by the first power conversion unit, add the
RRU power control result and an address of the BBU to
response information, and transmit the response information
to the first power cable communications unit; and the first
power cable communications unit 1s further configured to
modulate the response information transmitted by the first
control unit onto the power cable, and transmit the response
information to the direct current power distributor by using
the first power mput unit, so as to trigger the direct current
power distributor to transmit the response information to a
central monitoring module by using a power cable, so that
the central monitoring module demodulates the response
information from the power cable and transmits the response
information to the BBU; or so as to trigger the direct current
power distributor to transmit the response information to the
BBU by using a power cable, so that the BBU demodulates
the response information from the power cable and transmits
the response information to a BBU service unit of the BBU.
With reference to the fourth aspect of the embodiments of
the present disclosure or the first or second possible 1mple-
mentation manner of the fourth aspect of the embodiments
of the present disclosure, 1n a fifth possible implementation
manner of the fourth aspect of the embodiments of the
present disclosure, when the operation type i1s the status
information collection operation type, the first control unit 1s
turther configured to receive the status imnformation of the
RRU that 1s transmitted by the first monitoring and collect-
ing unit, add the status information of the RRU and an
address of the BBU to status feedback information, and
transmit the status feedback information to the first power
cable communications unit; and the first power cable com-
munications unit 1s further configured to modulate the status
feedback information transmitted by the first control unit
onto the power cable, and transmit the status feedback
information to the direct current power distributor by using
the first power mput unit, so as to trigger the direct current
power distributor to transmit the status feedback information
to a central monitoring module by using a power cable, so
that the central monitoring module demodulates the status
teedback information from the power cable and transmits
the status feedback information to the BBU:; or so as to
trigger the direct current power distributor to transmit the
status feedback information to the BBU by using a power
cable, so that the BBU demodulates the status feedback
information from the power cable and transmits the status
teedback information to a BBU service unit of the BBU.
With reference to the fourth aspect of the embodiments of
the present disclosure or the first or second possible 1mple-
mentation manner of the fourth aspect of the embodiments
of the present disclosure, 1n a sixth possible implementation
manner of the fourth aspect of the embodiments of the
present disclosure, the RRU service unit i1s further config-
ured to receive, by using the CPRI umt, RRU control
information that is transmitted by the BBU and includes an
address of a target RRU and a control instruction, and
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transmit the RRU control information to the first control
unit, where the address of the target RRU 1s not the same as
an address of the RRU; the first control unit 1s configured to
transmit the RRU control information to the first power
cable communications unit; and the first power cable com-
munications unit 1s configured to modulate the RRU control
information onto the power cable, and transmit the RRU
control information to the direct current power distributor by
using the first power mput unit, so as to trigger the direct
current power distributor to transmit the RRU control infor-
mation to the target RRU by using a power cable, to perform
a corresponding control operation.

With reference to the fourth aspect of the embodiments of
the present disclosure or the first or second possible imple-
mentation manner of the fourth aspect of the embodiments
of the present disclosure, in a seventh possible implemen-
tation manner of the fourth aspect of the embodiments of the
present disclosure, the RRU service unit 1s further config-
ured to recerve, by using the CPRI unit, a cabinet control
instruction that 1s transmitted by the BBU and includes an
address of a target cabinet, and transmit the cabinet control
instruction to the first control unit; the first control unit 1s
configured to transmit the cabinet control 1nstruction to the
first power cable communications unit; and the first power
cable communications unit 1s configured to modulate the
cabinet control instruction onto the power cable, and trans-
mit the cabinet control 1nstruction to the direct current power
distributor by using the first power input unit, so as to trigger
the direct current power distributor to transmit the cabinet
control instruction to the target cabinet by using a power
cable, so as to trigger the target cabinet to perform a
corresponding control operation in response to the cabinet
control instruction.

A fifth aspect of the embodiments of the present disclo-
sure discloses a central monitoring module, including an
interface unit, a second power cable communications unit, a
second power conversion unit, and a second power input
unit, where the second power cable communications unit
and the second power conversion unit are respectively
configured to establish a power cable connection to a direct
current power supply port of a direct current power distribu-
tor by using the second power input unit; the second power
cable communications unit 1s communicatively connected to
the interface unit, and the interface unit 1s configured to
communicatively connect to a BBU; the second power
conversion unit 1s configured to perform magnitude conver-
sion on a direct current distributed by the direct current
power distributor, and output a converted direct current to
the second power cable communications unit and the inter-
face unit; the interface umt 1s configured to receive RRU
control information that i1s transmitted by the BBU and
includes a control instruction, and transmit the RRU control
information to the second power cable communications unit;
and the second power cable communications unit 1s config-
ured to modulate the RRU control information onto a power
cable, and transmit the RRU control information to the direct
current power distributor by using the second power input
unit, so as to trigger the direct current power distributor to
transmit the RRU control information to an RRU by using
a power cable, so that the RRU demodulates the RRU
control mmformation from the power cable and performs a
corresponding control operation 1n response to the control
istruction.

In a first possible implementation manner of the fifth
aspect of the embodiments of the present disclosure, the
RRU control information further includes an RRU address,
where an address of the RRU that performs the correspond-
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ing control operation 1n response to the control instruction 1s
the same as the RRU address included 1n the RRU control
information.

In a second possible implementation manner of the fifth
aspect of the embodiments of the present disclosure, when
the RRU identifies, according to the control istruction
included in the RRU control information, that a to-be-
performed operation type 1s an operation type performed by
an RRU service unit, the second power cable communica-
tions unit 1s further configured to demodulate, from the
power cable, response information that 1s transmitted by the
direct current power distributor by using the second power
input unit and includes an RRU service unit control result
and an address of the BBU: or when the RRU identifies,
according to the control instruction included in the RRU
control information, that a to-be-performed operation type 1s
a power operation type, the second power cable communi-
cations unit 1s further configured to demodulate, from the
power cable, response information that 1s transmitted by the
direct current power distributor by using the second power
input unit and includes an RRU power control result and an
address of the BBU; and the second power cable commu-
nications unit 1s further configured to transmit the response
information to the interface unit; and the interface unit 1s
further configured to transmit the response information to
the BBU.

In a third possible implementation manner of the fifth
aspect of the embodiments of the present disclosure, when
the RRU 1identifies, according to the control instruction
included 1in the RRU control information, that a to-be-
performed operation type 1s a status information collection
operation type, the second power cable communications unit
1s Turther configured to demodulate, from the power cable,
status feedback information that 1s transmitted by the direct
current power distributor by using the second power 1mnput
unit and includes status information of the RRU and an
address of the BBU, and transmit the status feedback infor-
mation to the interface unit; and the interface unit 1s further
configured to transmit the status feedback information to the
BBU.

With reference to the fifth aspect of the embodiments of
the present disclosure or any one of the first to third possible
implementation manners of the fifth aspect of the embodi-
ments of the present disclosure, in a fourth possible imple-
mentation manner of the fifth aspect of the embodiments of
the present disclosure, the interface unit 1s further configured
to receive a cabinet control 1nstruction that 1s transmitted by
the BBU and includes an address of a target cabinet, and
transmit the cabinet control 1nstruction to the second power
cable communications unit; and the second power cable
communications unit 1s further configured to modulate the
cabinet control instruction onto the power cable, and trans-
mit the cabinet control 1nstruction to the direct current power
distributor by using the second power input unit, so that the
direct current power distributor transmits the cabinet control
instruction to the target cabinet by using a power cable, so
as to trigger the target cabinet to demodulate the cabinet
control instruction from the power cable and after determin-
ing that an address of the target cabinet 1s the same as the
address of the target cabinet included in the cabinet control
istruction, perform a corresponding control operation 1n
response to the cabinet control instruction.

A sixth aspect of the embodiments of the present disclo-
sure discloses a baseband unit BBU, including a third power
input unit, a third power conversion unit, a BBU service
unmit, and a central monitoring module, where the central
monitoring module includes a second control unit and a third
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power cable communications unit, where the third power
cable communications unit and the third power conversion
unit are respectively configured to establish a power cable
connection to a direct current power supply port of a direct
current power distributor by using the third power input unit;
the third power cable commumnications unit 1s communica-
tively connected to the second control unit, and the second
control umt 1s communicatively connected to the BBU
service unit; the BBU service unit 1s configured to commu-
nicatively connect to an RRU by using a common public
radio interface CPRI; the third power conversion unit 1s
configured to perform magnitude conversion on a direct
current distributed by the direct current power distributor,
and output a converted direct current to the third power cable
communications unit, the second control unit, and the BBU
service unit; the second control unit 1s configured to receive
RRU control information that i1s transmitted by the BBU
service unit and includes a control instruction, and transmait
the RRU control information to the third power cable
communications unit; and the third power cable communi-
cations unit 1s configured to modulate the RRU control
information onto a power cable, and transmit the RRU
control information to the direct current power distributor by
using the third power input unit, so as to trigger the direct
current power distributor to transmit the RRU control infor-
mation to the RRU by using a power cable, so that the RRU
demodulates the RRU control information from the power
cable and performs a corresponding control operation in
response to the control instruction.

In a first possible implementation manner of the sixth
aspect of the embodiments of the present disclosure, the
RRU control information further includes an RRU address,
where an address of the RRU 1s the same as the RRU address
included 1n the RRU control information.

In a second possible implementation manner of the sixth
aspect of the embodiments of the present disclosure, when
the RRU identifies, according to the control instruction
included in the RRU control information, that a to-be-
performed operation type 1s an operation type performed by
an RRU service unit, the third power cable communications
unit 1s turther configured to demodulate, from the power
cable, response information that 1s transmitted by the direct
current power distributor by using the third power input unit
and includes an RRU service unit control result and an
address of the BBU; or when the RRU identifies, according
to the control instruction included i the RRU control
information, that a to-be-performed operation type 1s a
power operation type, the third power cable communications
unit 1s further configured to demodulate, from the power
cable, response information that 1s transmitted by the direct
current power distributor by using the third power 1input unit
and includes an RRU power control result and an address of
the BBU; and the third power cable communications unit 1s
turther configured to transmit the response information to
the second control unit; and the second control unit 1s further
configured to transmit the response information to the BBU
service unit.

In a third possible implementation manner of the sixth
aspect of the embodiments of the present disclosure, when
the RRU identifies, according to the control instruction
included 1in the RRU control information, that a to-be-
performed operation type 1s a status information collection
operation type, the third power cable communications unit 1s
turther configured to demodulate, from the power cable,
status feedback information that 1s transmitted by the direct
current power distributor by using the third power input unit
and 1ncludes status information of the RRU and an address
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of the BBU, and transmait the status feedback information to
the second control unit; and the second control unit 1s further
configured to transmit the status feedback information to the
BBU service unit.

With reference to the sixth aspect of the embodiments of
the present disclosure or any one of the first to third possible
implementation manners of the sixth aspect of the embodi-
ments of the present disclosure, in a fourth possible imple-
mentation manner of the sixth aspect of the embodiments of
the present disclosure, the second control unit 1s further
configured to receive a cabinet control instruction that is
transmitted by the BBU service unit and includes an address
ol a target cabinet, and transmit the cabinet control instruc-
tion to the third power cable communications unit; and the
third power cable communications unit 1s further configured
to modulate the cabinet control 1nstruction onto the power
cable, and transmit the cabinet control instruction to the
direct current power distributor by using the third power
mput unit, so that the direct current power distributor
transmits the cabinet control instruction to the target cabinet
by using a power cable, so as to trigger the target cabinet to
demodulate the cabinet control istruction from the power
cable and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control instruction.

A seventh aspect of the embodiments of the present
disclosure discloses a method for controlling a radio base
station, including: demodulating, by a first power cable
communications unit of an RRU, from a power cable, RRU
control mmformation that 1s transmitted by a direct current
power distributor by using a first power input unit of the
RRU and includes a control instruction; transmitting, by the
first power cable communications unit of the RRU, the
demodulated RRU control information to a first control unit
of the RRU; identifying, by the first control unit of the RRU,
a to-be-performed operation type according to the control
instruction included in the RRU control information, where
the operation type 1s any one of an operation type performed
by an RRU service unit, a power operation type, and a status
information collection operation type; and when the opera-
tion type 1s the operation type performed by the RRU service
umt, transmitting, by the first control unit of the RRU, the
control instruction to the RRU service unit of the RRU, so
as to trigger the RRU service unit to perform a correspond-
ing control operation.

In a first possible implementation manner of the seventh
aspect of the embodiments of the present disclosure, the
method further includes: when the operation type 1s the
power operation type, transmitting, by the first control umit
of the RRU, the control mnstruction to a first power conver-
sion unit of the RRU, so as to trigger the first power
conversion unit of the RRU to perform a corresponding
power control operation 1n response to the control instruc-
tion, where the power control operation includes a power-on
or power-oil control operation.

With reference to the seventh aspect of the embodiments
of the present disclosure or the first possible implementation
manner of the seventh aspect of the embodiments of the
present disclosure, 1 a second possible 1mplementation
manner of the seventh aspect of the embodiments of the
present disclosure, the method further includes: when the
operation type 1s the status information collection operation
type, transmitting, by the first control unit of the RRU, the
control mstruction to a first monitoring and collecting unit of
the RRU, so as to trigger the first monitoring and collecting
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unit of the RRU to collect status information of the RRU,
where the status information of the RRU includes status
information of the RRU service unit of the RRU.

With reference to the second possible implementation
manner of the seventh aspect of the embodiments of the
present disclosure, 1n a third possible implementation man-
ner of the seventh aspect of the embodiments of the present
disclosure, the RRU control information further includes an
RRU address, where the RRU address included in the RRU
control information 1s the same as an address of the RRU to
which the first power cable communications unit belongs.

With reference to the third possible implementation man-
ner of the seventh aspect of the embodiments of the present
disclosure, 1n a fourth possible implementation manner of
the seventh aspect of the embodiments of the present dis-
closure, the method further includes: when the operation
type 1s the operation type performed by the RRU service
unit, recerving, by the first control unit of the RRU, an RRU
service unit control result transmitted by the RRU service
unit, adding the RRU service umt control result and an
address of a BBU to response information, and transmitting
the response information to the first power cable communi-
cations unit of the RRU; or when the operation type 1s the
power operation type, recerving, by the first control unit of
the RRU, an RRU power control result transmitted by the
first power conversion unit of the RRU, adding the RRU
power control result and an address of a BBU to response
information, and transmitting the response information to
the first power cable communications unit of the RRU; and
modulating, by the first power cable communications unit of
the RRU, the response information onto the power cable,
and transmitting the response information to the direct
current power distributor by using the first power mput unit
of the RRU, so as to trigger the direct current power
distributor to transmit the response mformation to a central
monitoring module by using a power cable, so that the
central monitoring module demodulates the response infor-
mation from the power cable and transmits the response
information to the BBU; or so as to trigger the direct current
power distributor to transmit the response information to the
BBU by using a power cable, so that the BBU demodulates
the response information from the power cable and transmits
the response information to a BBU service unit of the BBU.

With reference to the third possible implementation man-
ner of the seventh aspect of the embodiments of the present
disclosure, 1n a fifth possible implementation manner of the
seventh aspect of the embodiments of the present disclosure,
the method further includes: when the operation type 1s the
status information collection operation type, receiving, by
the first control unit of the RRU, the status information of the
RRU that 1s transmitted by the first monitoring and collect-
ing unit of the RRU, adding the status information of the
RRU and an address of a BBU to status feedback informa-
tion, and transmitting the status feedback information to the
first power cable communications unit of the RRU; and
modulating, by the first power cable communications unit of
the RRU, the status feedback information onto the power
cable, and transmitting the status feedback information to
the direct current power distributor by using the first power
iput unit of the RRU, so as to trigger the direct current
power distributor to transmit the status feedback information
to a central monitoring module by using a power cable, so
that the central monitoring module demodulates the status
teedback information from the power cable and transmits
the status feedback information to the BBU; or so as to
trigger the direct current power distributor to transmit the
status feedback information to the BBU by using a power
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cable, so that the BBU demodulates the status feedback
information from the power cable and transmits the status
teedback information to a BBU service unit of the BBU.

With reference to the third possible implementation man-
ner of the seventh aspect of the embodiments of the present
disclosure, 1n a sixth possible implementation manner of the
seventh aspect of the embodiments of the present disclosure,
the method further includes: receiving, by the RRU service
unit of the RRU by using a CPRI unit of the RRU, RRU
control information that 1s transmitted by a BBU and
includes an address of a target RRU, and transmitting the
RRU control information to the first control unit of the RRU,
where the address of the target RRU 1s not the same as the
address of the RRU; transmitting, by the first control unit of
the RRU, the RRU control information to the first power
cable communications unit of the RRU; and modulating, by
the first power cable communications unit of the RRU, the
RRU control information onto the power cable, and trans-
mitting the RRU control information to the direct current
power distributor by using the first power iput unit of the
RRU, so as to trigger the direct current power distributor to
transmit the RRU control information to a target RRU by
using a power cable, to perform a corresponding control
operation.

With reference to the third possible implementation man-
ner of the seventh aspect of the embodiments of the present
disclosure, 1n a seventh possible implementation manner of
the seventh aspect of the embodiments of the present dis-
closure, the method further includes: receiving, by the RRU
service unit of the RRU by using a CPRI unit of the RRU,
a cabinet control instruction that 1s transmitted by a BBU
and includes an address of a target cabinet, and transmitting
the cabinet control 1nstruction to the first control unit of the
RRU; transmitting, by the first control unit of the RRU, the
cabinet control instruction to the first power cable commu-
nications unit of the RRU; and modulating, by the first
power cable communications unit, the cabinet control
instruction onto the power cable, and transmitting the cabi-
net control 1nstruction to the direct current power distributor
by using the first power mput unit of the RRU, so as to
trigger the direct current power distributor to transmit the
cabinet control instruction to the target cabinet by using a
power cable, so as to trigger the target cabinet to demodulate
the cabinet control instruction from the power cable and
alter determining that an address of the target cabinet 1s the
same as the address of the target cabinet included 1n the
cabinet control 1struction, perform a corresponding control
operation 1n response to the cabinet control 1nstruction.

An eighth aspect of the embodiments of the present
disclosure discloses a method for controlling a radio base
station, including: receiving, by a central monitoring mod-
ule, RRU control information that 1s transmitted by a BBU
and 1ncludes a control 1nstruction; and modulating, by the
central monitoring module, the RRU control information
onto a power cable, and transmitting the RRU control
information to a direct current power distributor, so as to
trigger the direct current power distributor to transmit the
RRU control information to an RRU by using a power cable,
so that the RRU demodulates the RRU control information
from the power cable and performs a corresponding control
operation 1n response to the control mstruction.

In a first possible implementation manner of the eighth
aspect of the embodiments of the present disclosure, the
method further includes: when the RRU identifies, accord-
ing to the control instruction included 1 the RRU control
information, that a to-be-performed operation type 1s an
operation type performed by an RRU service unit, demodu-
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lating, by the central monitoring module, from the power
cable, response information that 1s transmitted by the direct
current power distributor and includes an RRU service unit
control result and an address of the BBU, and transmitting
the response mformation to the BBU; or when the RRU
identifies, according to the control instruction included 1n
the RRU control information, that a to-be-performed opera-
tion type 1s a power operation type, demodulating, by the
central momtoring module, from the power cable, response
information that 1s transmitted by the direct current power
distributor and includes an RRU power control result and an
address of the BBU, and transmitting the response informa-
tion to the BBU.

In a second possible implementation manner of the eighth
aspect of the embodiments of the present disclosure, the
method further includes: when the RRU i1dentifies, accord-
ing to the control instruction mncluded i the RRU control
information, that a to-be-performed operation type 1s a status
information collection operation type, demodulating, by the
central monitoring module, from the power cable, status
teedback information that 1s transmitted by the direct current
power distributor and includes status information of the
RRU and an address of the BBU, and transmitting the status
teedback information to the BBU.

With reference to the eighth aspect of the embodiments of
the present disclosure or the first or second possible imple-
mentation manner of the eighth aspect of the embodiments
ol the present disclosure, 1n a third possible implementation
manner ol the eighth aspect of the embodiments of the
present disclosure, the method further includes: receiving,
by the central monitoring module, a cabinet control mnstruc-
tion that 1s transmaitted by the BBU and includes an address
of a target cabinet, modulating the cabinet control nstruc-
tion onto the power cable, and transmitting the cabinet
control instruction to the direct current power distributor, so
that the direct current power distributor transmits the cabinet
control instruction to the target cabinet by using a power
cable, so as to trigger the target cabinet to demodulate the
cabinet control instruction from the power cable and after
determining that an address of the target cabinet 1s the same
as the address of the target cabinet included in the cabinet
control instruction, perform a corresponding control opera-
tion 1n response to the cabinet control 1nstruction.

A ninth aspect of the embodiments of the present disclo-
sure discloses a method for controlling a radio base station,
including: transmitting, by a BBU service unit of a BBU,
RRU control information including a control istruction to
a second control unit of the BBU; receiving, by the second
control unit of the BBU, the RRU control information
transmitted by the BBU service unit, and transmitting the
RRU control information to a third power cable communi-
cations umt of the BBU; and modulating, by the third power
cable communications unit of the BBU, the RRU control
information onto a power cable, and transmitting the RRU
control information to a direct current power distributor by
using a third power input unit of the BBU, so as to trigger
the direct current power distributor to transmit the RRU
control information to an RRU by using a power cable, so
that the RRU demodulates the RRU control information
from the power cable and performs a corresponding control
operation 1n response to the control 1nstruction.

In a first possible implementation manner of the ninth
aspect of the embodiments of the present disclosure, the
method further includes: when the RRU i1dentifies, accord-
ing to the control instruction included in the RRU control
information, that a to-be-performed operation type 1s an
operation type performed by an RRU service unit, demodu-
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lating, by the third power cable communications unit, from
the power cable, response information that 1s transmitted by
the direct current power distributor by using the third power
input unit of the BBU and includes an RRU service unit
control result and an address of the BBU, and transmitting
the response information to the second control unit of the
BBU; or when the RRU identifies, according to the control
mstruction included in the RRU control information, that a
to-be-performed operation type 1s a power operation type,
demodulating, by the third power cable communications
unit of the BBU, from the power cable, response information
that 1s transmitted by the direct current power distributor by
using the third power input unit of the BBU and includes an
RRU power control result and an address of the BBU, and
transmitting the response information to the second control
unit of the BBU; and transmitting, by the second control unit
of the BBU, the response mformation to the BBU service
unit of the BBU.

In a second possible implementation manner of the ninth
aspect of the embodiments of the present disclosure, the
method further includes: when the RRU identifies, accord-
ing to the control instruction included 1 the RRU control
information, that a to-be-performed operation type 1s a status
information collection operation type, demodulating, by the
third power cable communications unit, from the power
cable, status feedback information that 1s transmitted by the
direct current power distributor by using the third power
input unit and includes status information of the RRU and an
address of the BBU, and transmitting the status feedback
information to the second control unit of the BBU; and
transmitting, by the second control unit of the BBU, the
status feedback information to the BBU service umit of the
BBU.

With reference to the ninth aspect of the embodiments of
the present disclosure or the first or second possible 1mple-
mentation manner of the ninth aspect of the embodiments of
the present disclosure, in a third possible implementation
manner of the ninth aspect of the embodiments of the present
disclosure, the method further includes: transmitting, by the
BBU service unit of the BBU, a cabinet control instruction
including an address of a target cabinet to the second control
umt of the BBU; receiving, by the second control unit of the
BBU, the cabinet control instruction transmitted by the BBU
service unit of the BBU, and transmitting the cabinet control
instruction to the third power cable communications unit of
the BBU; and modulating, by the third power cable com-
munications unit of the BBU, the cabinet control instruction
onto the power cable, and transmitting the cabinet control
instruction to the direct current power distributor by using
the third power mput unit of the BBU, so that the direct
current power distributor transmits the cabinet control
instruction to the target cabinet by using a power cable, so
as to trigger the target cabinet to demodulate the cabinet
control instruction from the power cable and after determin-
ing that an address of the target cabinet 1s the same as the
address of the target cabinet included 1n the cabinet control
instruction, perform a corresponding control operation 1n
response to the cabinet control instruction.

A tenth aspect of the embodiments of the present disclo-
sure discloses a method for controlling a radio base station,
including: receiving, by the central monitoring module, a
cabinet control mstruction that 1s transmitted by a BBU and
includes an address of a target cabinet; and modulating, by
the central monitoring module, the cabinet control mnstruc-
tion onto a power cable, and transmitting the cabinet control
instruction to a direct current power distributor, so that the
direct current power distributor transmits the cabinet control
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instruction to the target cabinet by using a power cable, so
as to trigger the target cabinet to demodulate the cabinet
control instruction from the power cable and after determin-
ing that an address of the target cabinet 1s the same as the
address of the target cabinet included 1n the cabinet control
istruction, perform a corresponding control operation 1n
response to the cabinet control instruction.

An eleventh aspect of the embodiments of the present
disclosure discloses a method for controlling a radio base
station, including: transmitting, by a BBU service unit of a
BBU, a cabinet control mstruction including an address of a
target cabinet to a second control unit of the BBU; receiving,
by the second control unit of the BBU, the cabinet control
instruction transmitted by the BBU service unit of the BBU,
and transmitting the cabinet control instruction to a third
power cable communications umt of the BBU; and modu-
lating, by the third power cable communications unit of the
BBU, the cabinet control imnstruction onto a power cable, and
transmitting the cabinet control instruction to a direct current
power distributor by using a third power mput unit of the
BBU, so that the direct current power distributor transmits
the cabinet control mstruction to the target cabinet by using
a power cable, so as to trigger the target cabinet to demodu-
late the cabinet control instruction from the power cable and
alter determining that an address of the target cabinet 1s the
same as the address of the target cabinet included in the
cabinet control 1nstruction, perform a corresponding control
operation 1n response to the cabinet control 1nstruction.

In the embodiments of the present disclosure, an out-oi-
band emergency channel based on a power cable can be
established between a BBU and an RRU, so that even if a
unique communications interface CPRI between the BBU
and the RRU 1s abnormal, the BBU can still effectively
control the RRU by using the out-of-band emergency chan-
nel. In addition, for some types of sites 1n which multiple
RRUs exist (for example, BBU Cloud), out-of-band emer-
gency channels based on power cables can also be estab-

lished among the multiple RRUs, so that even i1f a unique
communications interface CPRI between a BBU and a
certain target RRU 1s abnormal, the BBU can still effectively
control the target RRU by using an out-of-band emergency
channel between any RRU (a unique communications inter-
tace CPRI of the RRU 1s normal) and the target RRU. In the
embodiments of the present disclosure, dispatching a person
to a site for maintenance can be avoided, maintenance costs
can be reduced, and a service interruption time of an RRU
can also be shortened greatly.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of
the present disclosure more clearly, the following briefly
introduces the accompanying drawings that describe the
embodiments. Apparently, the accompanying drawings in
the following description show merely some embodiments
of the present disclosure, and a person of ordinary skill in the
art may still derive other drawings from these accompanying
drawings without creative eflorts.

FIG. 1 1s a schematic diagram of an application scenario
according to an embodiment of the present disclosure;

FIG. 2 1s a schematic diagram of another application
scenario according to an embodiment of the present disclo-
Sure;

FIG. 3 1s a schematic structural diagram of a system for
controlling a radio base station according to an embodiment
of the present disclosure;
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FIG. 4 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-

ment of the present disclosure;

FIG. 5 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-
ment of the present disclosure;

FIG. 6 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-
ment of the present disclosure;

FIG. 7 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-
ment of the present disclosure;

FIG. 8 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-
ment of the present disclosure;

FIG. 9 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-
ment of the present disclosure;

FIG. 10 1s a schematic structural diagram of a direct
current power distributor according to an embodiment of the
present disclosure;

FIG. 11 1s a schematic structural diagram of another
system for controlling a radio base station according to an
embodiment of the present disclosure;

FIG. 12 1s a schematic structural diagram of another
system for controlling a radio base station according to an
embodiment of the present disclosure;

FIG. 13 1s a schematic structural diagram of an RRU
according to an embodiment of the present disclosure;

FIG. 14 1s a schematic structural diagram of a BBU
according to an embodiment of the present disclosure;

FIG. 15 1s a schematic structural diagram of a central
monitoring module according to an embodiment of the
present disclosure;

FIG. 16 1s a schematic flowchart of a method for control-
ling a radio base station according to an embodiment of the
present disclosure;

FIG. 17 1s a schematic tflowchart of another method for
controlling a radio base station according to an embodiment
of the present disclosure;

FIG. 18 1s a schematic flowchart of another method for
controlling a radio base station according to an embodiment
of the present disclosure;

FIG. 19 1s a schematic flowchart of another method for
controlling a radio base station according to an embodiment
of the present disclosure; and

FIG. 20 1s a schematic tflowchart of another method for
controlling a radio base station according to an embodiment
of the present disclosure.

DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions 1n
the embodiments of the present disclosure with reference to
the accompanying drawings in the embodiments of the
present disclosure. Apparently, the described embodiments
are merely a part rather than all of the embodiments of the
present disclosure. All other embodiments obtained by a
person of ordinary skill in the art based on the embodiments
of the present disclosure without creative eflorts shall fall
within the protection scope of the present disclosure.

Embodiments of the present disclosure disclose a system
and method for controlling a radio base station, and a related
device, so that a BBU can eflectively control an RRU. For
better understanding the embodiments of the present disclo-
sure, the following first describes an application scenario of
the embodiments of the present disclosure.
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FIG. 1 1s a schematic diagram of an application scenario
according to an embodiment of the present disclosure. In the
application scenario shown in FIG. 1, a BBU, a power
supply system, a backup power supply system, and a direct
current power distributor are installed at the tower bottom as
tower bottom devices for ease of manual maintenance; and
an RRU 1s installed at the tower top close to an antenna to
reduce a feeder loss. An input port of the direct current
power distributor 1s connected to direct current ports of the
power supply system and the backup power supply system;
the BBU and the RRU are respectively connected to differ-
ent direct current power supply ports of the direct current
power distributor by using power cables; the power supply
system 1s generally an AC/DC power supply system, and 1s
configured to convert input alternating currents into a direct
current (such as —48 V) and output the direct current; the
direct current power distributor 1s configured to distribute
the direct current that 1s output by the power supply system,
to the BBU and the RRU to supply power (such as —-48 V);
the backup power supply system 1s configured to store the
direct current that 1s output by the power supply system, and
output the direct current to the direct current power distribu-
tor 1n a case of an alternating current power outage, so that
the direct current power distributor distributes the direct
current that 1s output by the backup power supply system, to
the BBU and the RRU to supply power; the BBU and the
RRU are connected by using a CPRI, the BBU exchanges
service data with the RRU by using the CPRI, and the BBU
can perform control (such as automatic reset, fault query,
diagnosis and fault recovery) on the RRU (mainly an RRU
service unit) by using the CPRI. In an actual application, 1n

the application scenario shown in FIG. 1, the BBU controls
the RRU depending on the CPRI between the BBU and the

RRU. However, when the CPRI between the BBU and the
RRU 1s abnormal, the BBU loses the capability of control-
ling the RRU.

FIG. 2 1s a schematic diagram of another application
scenar1o according to an embodiment of the present disclo-
sure. In the application scenario shown 1n FIG. 2, a power
supply system, a backup power supply system, and a direct
current power distributor are installed at the tower bottom as
tower bottom devices for ease of manual maintenance;
multiple RRUs are installed at the tower top close to an
antenna to reduce a feeder loss; a BBU 1s installed 1n an
equipment room far away from the RRUs (generally,
installed 1n a central equipment room over 1 km away from
the RRUs); power 1s supplied to the BBU without using the
direct current power distributor, and the BBU may have a
built-in direct current power supply module, or power may
be supplied by using another direct current power supply
device. An input port of the direct current power distributor
1s connected to direct current ports of the power supply
system and the backup power supply system; the multiple
RRUs are respectively connected to different direct current
power supply ports of the direct current power distributor by
using power cables; the power supply system 1s generally an
AC/DC power supply system, and 1s configured to convert
input alternating currents into a direct current (such as —48
V) and output the direct current; the direct current power
distributor 1s configured to distribute the direct current that
1s output by the power supply system, to the multiple RRUs
to supply power (such as —48 V); the backup power supply
system 1s configured to store the direct current that 1s output
by the power supply system, and output the direct current to
the direct current power distributor in a case of an alternating,
current power outage, so that the direct current power
distributor distributes the direct current that 1s output by the
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backup power supply system, to the multiple RRUs to
supply power; the BBU and each RRU are connected by

using a CPRI, the BBU exchanges service data with each
RRU by using the CPRI, and the BBU can perform control
(such as automatic reset, fault query, diagnosis, and fault
recovery) on each RRU (mainly an RRU service unit) by
using the CPRI. In an actual application, 1n the application
scenario shown in FIG. 2, the BBU controls a target RRU
depending on a CPRI between the BBU and the target RRU.
However, when the CPRI between the BBU and the target
RRU 1s abnormal, the BBU loses the capability of control-
ling the target RRU

In view of the disadvantage that exists in the application
scenario shown i FIG. 1, an embodiment of the present
disclosure discloses a system for controlling a radio base
station, where a schematic structural diagram of the system
for controlling a radio base station 1s shown 1n FIG. 3. The
system for controlling a radio base station shown in FIG. 3
may include a power supply system 31, a backup power
supply system 32, a direct current power distributor 33, a
BBU 34, and an RRU 35. The power supply system 31, the
backup power supply system 32, the direct current power
distributor 33, and the BBU 34 may be installed at the tower
bottom as tower bottom devices for ease of manual main-
tenance; the RRU 35 may be installed at the tower top close
to an antenna to reduce a feeder loss. The BBU 34 and the
RRU 35 are connected by using a CPRI; an input port of the
direct current power distributor 33 1s connected to direct
current ports of the power supply system 31 and the backup
power supply system 32; the power supply system 31 1s
generally an AC/DC power supply system, and the power
supply system 31 1s configured to convert input alternating
currents 1nto a direct current (such as —48 V) and output the
direct current to the backup power supply system 32 and the
direct current power distributor 33; the backup power supply
system 32 1s generally a lead-acid battery; the direct current
port of the backup power supply system 32 1s connected to
the iput port of the direct current power distributor 33, and
1s also connected to the direct current port of the power
supply system 31; the backup power supply system 32 1s
configured to store the direct current that 1s output by the
power supply system 31, and output the direct current to the
direct current power distributor 33 1n a case of an alternating
current power outage, so that the direct current power
distributor 33 may distribute the direct current (such as —48
V) by using direct current power supply ports, to the BBU
34 and the RRU 35 to supply power.

The system for controlling a radio base station shown 1n
FIG. 3 may further include a central monitoring module 36.
The central monitoring module 36 may also be installed at
the tower bottom as a tower bottom device for ease of
manual maintenance; the central monitoring module 36 may
be deployed mdependently of the BBU 34. The central
monitoring module 36 1s communicatively connected to the
BBU 34 and 1s connected to a direct current power supply
port of the direct current power distributor 33 by using a
power cable; the central monmitoring module 36 1s configured
to recertve RRU control information that 1s transmitted by the
BBU 34 (mainly a BBU service unit) and includes a control
mstruction, modulate the RRU control information onto the
power cable, and transmit the RRU control information to
the direct current power distributor 33; the direct current
power distributor 33 i1s configured to transmit the RRU
control information to the RRU 35 by using a power cable;
and the RRU 35 1s configured to demodulate, from the
power cable, the RRU control information including the
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control istruction, and perform a corresponding control
operation 1n response to the control instruction.

In an embodiment, 1n the system for controlling a radio
base station shown 1n FIG. 3, the RRU 35 may include a first
power 1nput unit a, a first power conversion unit b, a first
control unit ¢, a first power cable communications unit d, an
RRU service unit e, and a CPRI unit 1, where the first power
conversion unit b and the first power cable communications
unit d respectively establish a power cable connection to the
direct current power supply port of the direct current power
distributor 33 by using the first power input unit a. That 1s,
by using the first power input unit a, not only a power cable
connection may be implemented between the first power
conversion unit b and the direct current power supply port of
the direct current power distributor 33, but also a power
cable connection may be implemented between the first
power cable communications unit d and the direct current
power supply port of the direct current power distributor 33.
In an embodiment, the first power input unit a not only has
a fTunction of implementing a power cable connection
between the first power conversion unit b and the direct
current power supply port of the direct current power
distributor 33 and a power cable connection between the first
power cable communications unit d and the direct current
power supply port of the direct current power distributor 33
respectively, but also has functions such as lightning pro-
tection and overvoltage protection.

The first power conversion unit b 1s configured to perform
magnitude conversion on a direct current distributed by the
direct current power distributor 33, and output a converted
direct current to the first power cable communications unit
d (such as 3.3 V). In an embodiment, the first power
conversion unit b may further perform magnitude conver-
sion on a direct current distributed by the direct current
power distributor 33, and output a converted direct current
to units such as the RRU service unit ¢ and the first control
unit ¢ 1n the RRU 35 to supply power.

The first control unit ¢ 1s communicatively connected to
the first power cable communications umt d and the RRU
service unit e; the RRU service unit ¢ 1s commumnicatively
connected to the CPRI unit I, and the CPRI unit { 1s
configured to communicatively connect to the BBU 34. In an
embodiment, the first control unit ¢ may be communica-
tively connected to an interface of the first power cable
communications unit d such as a unmiversal asynchronous
receiver/transmitter (UART) interface or a serial peripheral
interface (SPI) interface, and the first control umit ¢ may be
communicatively connected to the RRU service unmit ¢ by
using a monitoring interface 1.

The direct current power distributor 33 may receive, by
using the direct current power supply port connected to the
central monitoring module 36, the RRU control information
that 1s modulated by the central monitoring module 36 onto
the power cable for transmission, and the direct current
power distributor 33 may transmit the RRU control infor-
mation to the RRU 35 by using the direct current power
supply port connected to the first power mput unit a of the
RRU 35.

The first power cable communications unit d of the RRU
35 1s configured to demodulate, from the power cable, the
RRU control information ncluding the control instruction,
and transmit the demodulated RRU control information to
the first control unit ¢ of the RRU 35; the first control unit
¢ of the RRU 35 1s configured to 1dentify a to-be-performed
operation type according to the control instruction, where
the operation type 1s any one of an operation type performed
by the RRU service unit e, a power operation type, and a
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status information collection operation type; and when the
operation type 1s the operation type performed by the RRU
service unit e, the first control unit ¢ of the RRU 35 may
transmit the control instruction to the RRU service unit e of
the RRU 35, so as to trigger the RRU service unit e of the
RRU 35 to perform a corresponding control operation. For
example, the corresponding control operation performed by
the RRU service unit ¢ may include automatic reset, fault
query, diagnosis, fault recovery, or the like.

In an optional implementation manner, in the system for
controlling a radio base station shown in FIG. 3, the first
power conversion unit b of the RRU 35 1s communicatively
connected to the first control unit ¢, and correspondingly, the
first control unit ¢ 1s further configured to transmit the
control instruction to the first power conversion unit b when
the operation type 1s the power operation type, so as to
trigger the first power conversion unit b to perform a
corresponding power control operation 1n response to the
control 1instruction, where the power control operation
includes a power-on or power-oil control operation. In this
optional 1mplementation manner, the BBU 34 may also
implement flexible power control on the RRU 35 without
using the CPRI unit { of the RRU 35, so that incapability of
implementing complete power-off on the RRU 35 by the
BBU 34 by using the CPRI unit  can be overcome eflec-

tively. This 1s because the CPRI unit I cannot communicate
normally when the BBU 34 implements complete power-oil
on the RRU 33 by using the CPRI unit {, and 1n this case, the
BBU 34 cannot control the RRU 35 to power on again.

In an optional implementation manner, in the system for
controlling a radio base station shown in FIG. 3, the RRU 35
further includes a first monitoring and collecting unit g,
where the first monitoring and collecting unit g 1s commu-
nicatively connected to the first control umt c. The first
monitoring and collecting unit g 1s configured to collect
status information of the RRU 35 and transmit the status
information to the first control unit ¢, where the status
information of the RRU 35 includes status information of
the RRU service unit e, such as voltage status information,
temperature status information, and output power status
information of the RRU service unit e.

In an optional implementation manner, 1n the system for
controlling a radio base station shown 1n FIG. 3, the first
control unit ¢ of the RRU 35 1s further configured to transmit
the control mstruction to the first monitoring and collecting
unit g of the RRU 35 when the operation type is the status
information collection operation type, so as to trigger the
first monitoring and collecting unit g to collect the status
information of the RRU 35 and transmit the status informa-
tion to the first control unit c.

In an optional implementation manner, in the system for
controlling a radio base station shown in FIG. 3, the RRU
control information may further include an RRU address,
where the RRU address included 1n the RRU control infor-
mation 1s the same as an address of the RRU 35 to which the
first power cable communications unit d belongs. In an
embodiment, after demodulating, from the power cable, the
RRU control information including the control instruction
and the RRU address, the first power cable communications
unit d of the RRU 35 may determine whether the RRU
address included 1n the RRU control information is the same
as the address of the RRU 35 to which the first power cable
communications unit d belongs; 1f they are the same, the first
power cable communications unit d of the RRU 35 may
transmit the demodulated RRU control information to the
first control unmit ¢ of the RRU 35; on the contrary, 11 they are
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not the same, the first power cable communications unit d of
the RRU 35 may 1gnore the RRU control information.

FI1G. 4 1s a schematic structural diagram of another system
for controlling a radio base station that i1s obtained by
optimizing the system for controlling a radio base station
shown 1n FIG. 3 according to an embodiment of the present
disclosure. In the system for controlling a radio base station
shown 1 FIG. 4, a central momtoring module 36 1s still
deployed independently of a BBU 34, and includes an
interface unit A, a second power cable communications unit
B, a second power conversion unit C, and a second power
input unit D, where the second power conversion unit C and
the second power cable communications unit B respectively
establish a power cable connection to a direct current power
supply port of a direct current power distributor 33 by using
the second power mput unit D. That 1s, by using the second
power mput unit D, not only a power cable connection may
be implemented between the second power conversion unit
C and the direct current power supply port of the direct
current power distributor 33, but also a power cable con-
nection may be mmplemented between the second power
cable communications unit B and the direct current power
supply port of the direct current power distributor 33. In an
embodiment, the second power iput unit D not only has a
function of implementing a power cable connection between
the second power conversion unit C and the direct current
power supply port of the direct current power distributor 33
and a power cable connection between the second power
cable communications unit B and the direct current power
supply port of the direct current power distributor 33 respec-
tively, but also has functions such as lightning protection and
overvoltage protection.

The second power conversion unit C 1s configured to
perform magnitude conversion on a direct current distrib-
uted by the direct current power distributor 33, and output a
converted direct current (such as 3.3 V) to the second power
cable communications unit B. Still further, the second power
conversion unit C may further perform magnitude conver-
sion on a direct current distributed by the direct current
power distributor 33, and output a converted direct current
to the interface unit A.

The interface unit A 1s communicatively connected to the
BBU 34 and the second power cable communications unit B.
In an embodiment, the interface unit A may be communi-
catively connected to the BBU 34 by using a monitoring
interface 2, and the mterface unit A may be communicatively
connected to an interface of the second power cable com-
munications unit B such as a UART interface or an SPI. The
interface umt A may convert the interface of the second
power cable communications unit B such as the UART
interface or the SPI into a monitoring interface 2 that may
perform communication with the BBU 34, for example,
RS485. The interface unit A 1s configured to receive RRU
control mformation that 1s transmitted by the BBU 34 and
includes a control instruction, and transmit the RRU control
information to the second power cable communications unit
B; and the second power cable communications unmt B 1s
configured to modulate the RRU control information onto a
power cable, and transmit the RRU control information to
the direct current power distributor 33 by using the second
power input unit D. The direct current power distributor 33
may receive, by using the direct current power supply port
connected to the second power mput unmit D, the RRU
control information that 1s modulated by the second power
cable communications unit B onto the power cable for
transmission, and the direct current power distributor 33
may transmit the RRU control information to an RRU 35 by
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using a direct current power supply port connected to a first
power mput unit a of the RRU 35.

A first power cable communications unit d of the RRU 35
1s configured to demodulate, from the power cable, the RRU
control mformation including the control instruction, and
transmit the demodulated RRU control information to a first
control unit ¢ of the RRU 35. The first control unit ¢ of the
RRU 35 i1s configured to i1dentily a to-be-performed opera-
tion type according to the control mstruction included 1n the
RRU control information. When the operation type i1s an
operation type performed by an RRU service unit ¢, the first
control unit ¢ of the RRU 33 transmits the control instruction
to the RRU service unit e of the RRU 35, so as to trigger the
RRU service unit e of the RRU 35 to perform a correspond-
ing control operation. For example, the corresponding con-
trol operation performed by the RRU service unit ¢ may
include automatic reset, fault query, diagnosis, fault recov-
ery, or the like.

In an optional implementation manner, in the system for
controlling a radio base station shown in FIG. 4, after the
first control unit ¢ of the RRU 335 identifies, according to the
control istruction, that the to-be-performed operation type
1s the operation type performed by the RRU service unit e,
and transmits the control instruction to the RRU service unit
¢ of the RRU 35, so as to trigger the RRU service unit e of
the RRU 35 to perform the corresponding control operation,
the first control umt ¢ of the RRU 35 1s further configured
to receive an RRU service unit control result transmitted by
the RRU service unit e, add the RRU service unit control
result and an address of the BBU 34 to response information,
and transmit the response information to the first power
cable communications unit d; or after the first control unit ¢
of the RRU 35 identifies, according to the control instruc-
tion, that the to-be-performed operation type 1s a power
operation type, and transmits the control instruction to a first
power conversion unit b of the RRU 335, so as to trigger the
first power conversion unit b to perform a corresponding
power control operation 1n response to the control mstruc-
tion, the first control unit ¢ of the RRU 35 1s further
configured to receive an RRU power control result trans-
mitted by the first power conversion unit b, add the RRU
power control result and an address of the BBU 34 to
response information, and transmit the response information
to the first power cable communications unit d; and corre-
spondingly, the first power cable communications unit d 1s
further configured to modulate the response information
transmitted by the first control unit ¢ of the RRU 335 onto the
power cable, and transmit the response mnformation to the
direct current power distributor 33 by using the first power
input unit a; the direct current power distributor 33 1s further
configured to transmit the response mformation to the sec-
ond power cable communications unit B by using the second
power input unit D; the second power cable communications
umt B 1s further configured to demodulate the response
information from the power cable, and transmit the response
information to the interface unit A; and the interface unit A
1s further configured to transmit the response information to
the BBU 34.

In an optional implementation manner, in the system for
controlling a radio base station shown in FIG. 4, after the
first control unit ¢ of the RRU 335 identifies, according to the
control mstruction, that the to-be-performed operation type
1s a status information collection operation type, and trans-
mits the control mstruction to a first monitoring and collect-
ing unit g of the RRU 35, so as to trigger the first monitoring
and collecting unit g to collect status information of the RRU
35, the first control unit ¢ 1s further configured to receive the
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status mformation of the RRU 33 that i1s transmitted by the
first monitoring and collecting unit g, add the status infor-
mation of the RRU 35 and an address of the BBU 34 to
status feedback information, and transmit the status feed-
back information to the first power cable communications
unit d; and correspondingly, the first power cable commu-
nications unit d 1s further configured to modulate the status
teedback information transmitted by the first control unit ¢
onto the power cable, and transmit the status feedback
information to the direct current power distributor 33 by
using the first power input unit a; the direct current power
distributor 33 1s further configured to transmit the status
teedback information to the second power cable communi-
cations unit B by using the second power input unit D; the
second power cable communications unit B 1s further con-
figured to demodulate the status feedback information from
the power cable, and transmit the status feedback informa-
tion to the interface unit A; and the interface unit A 1s further
configured to transmit the status feedback information to the
BBU 34.

In an optional implementation manner, in the system for
controlling a radio base station shown 1n FIG. 4, the RRU
control information may further include an RRU address,
where the RRU address included 1n the RRU control infor-
mation 1s the same as an address of the RRU 35 to which the
first power cable communications unit d belongs. In an
embodiment, after demodulating, from the power cable, the
RRU control imnformation including the control instruction
and the RRU address, the first power cable communications
unit d of the RRU 35 may determine whether the RRU
address included 1n the RRU control information is the same
as the address of the RRU 35 to which the first power cable
communications unit d belongs; 1f they are the same, the first
power cable communications unit d of the RRU 35 may
transmit the demodulated RRU control mmformation to the
first control unit ¢ of the RRU 35; on the contrary, 11 they are
not the same, the first power cable communications unit d of
the RRU 35 may 1gnore the RRU control information.

FIG. 5 1s a schematic structural diagram of another system
for controlling a radio base station that i1s obtained by
optimizing the system for controlling a radio base station
shown 1n FIG. 4 according to an embodiment of the present
disclosure. Compared with the system for controlling a radio
base station shown in FIG. 4, the system for controlling a
radio base station shown in FIG. 5 may further include at
least one cabinet, where each cabinet (mainly including a
monitoring unit) 1s connected to a direct current power
supply port of a direct current power distributor 33 by using
a power cable; 1n actual deployment, some cabinets (such as
a cabinet 1) may be deployed as tower bottom devices
together with a BBU 34, a power supply system 31, a backup
power supply system 32, the direct current power distributor
33, and the like, but some cabinets (such as a cabinet 2 to a
cabinet n) may be deployed 1in an equipment room far away
from an RRU 385.

An 1interface unit A 1s further configured to receive a
cabinet control instruction that 1s transmitted by the BBU 34
and 1ncludes an address of a target cabinet, and transmit the
cabinet control 1nstruction to a second power cable commu-
nications unit B; the second power cable communications
unit B 1s further configured to modulate the cabinet control
istruction onto a power cable, and transmit the cabinet
control instruction to the direct current power distributor 33
by using a second power mput unit D; the direct current
power distributor 33 is further configured to transmit the
cabinet control instruction to the target cabinet by using a
power cable; and the target cabinet 1s configured to demodu-
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late the cabinet control mstruction from the power cable and
alter determining that an address of the target cabinet 1s the
same as the address of the target cabinet included 1n the
cabinet control instruction, perform a corresponding control
operation 1n response to the cabinet control 1nstruction. On
the contrary, 11 the target cabinet determines that the address
of the target cabinet 1s not the same as the address of the
target cabinet included 1n the cabinet control instruction, the
target cabinet may 1gnore the cabinet control instruction.

For example, the interface unit A may receive the cabinet
control istruction that is transmitted by the BBU 34 and
includes an address of the cabinet 2 (that 1s, the cabinet 2 1s
the target cabinet), and transmit the cabinet control instruc-
tion to the second power cable communications unit B; the
second power cable communications unit B modulates the
cabinet control instruction onto the power cable, and trans-
mits the cabinet control instruction to the direct current
power distributor 33 by using the second power input unit D;
the direct current power distributor 33 transmits the cabinet
control 1nstruction to the cabinet 2 (mainly a monitoring
unit) by using a power cable; and the cabinet 2 (mainly the
monitoring unit) 1s configured to demodulate the cabinet
control instruction from the power cable and after determin-
ing that an address of the cabinet 2 1s the same as the address
of the cabinet 2 included i1n the cabinet control instruction,
perform a corresponding control operation 1n response to the
cabinet control nstruction.

In an embodiment, after the cabinet 2 (mainly the moni-
toring unit) performs the corresponding control operation in
response to the cabinet control instruction, the cabinet 2
(mainly the monitoring unit) may add a cabinet control
result and an address of the BBU 34 to a cabinet control
response message, modulate the cabinet control response
message onto the power cable, and transmit the cabinet
control response message to the direct current power dis-
tributor 33; the direct current power distributor 33 may
transmit the cabinet control response message to the second
power cable communications unit B by using the second
power mput unit D; and the second power cable communi-
cations unit B may demodulate the cabinet control response
message from the power cable and transmit the cabinet
control response message to the BBU 34 by using the
interface unit A. The corresponding control operation per-
formed by the target cabinet in response to the cabinet
control instruction may include control operations on an
internal environment, a power supply, a heat dissipation
system and the like of the target cabinet.

In the system for controlling a radio base station shown 1n
FIG. 5, if the BBU does not need to be connected to
monitoring units of the cabinet 1 to the cabinet n by using
monitoring cables, the BBU can control the cabinets by
using corresponding power cables. Therefore, monitoring
cables between the BBU and the cabinets are saved, and
project istallation costs and difliculty of a radio base station
can be reduced.

FIG. 6 1s a schematic structural diagram of another system
for controlling a radio base station that 1s obtained by
optimizing the system for controlling a radio base station
shown 1n FIG. 3 according to an embodiment of the present
disclosure. In the system for controlling a radio base station
shown 1n FIG. 6, a central monitoring module 36 may be
integrated 1n a BBU 34. In this case, the central monitoring
module 36 may include a second control unit E and a third
power cable communications unit F. The BBU 34 may
include a BBU service umit G, a third power conversion unit
H, and a third power mput unit I, and the BBU service unit
G 1s communicatively connected to the second control unit
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E. For example, the BBU service unit G 1s communicatively
connected to the second control unit E by using a monitoring
interface 2. The second control unit E 1s communicatively
connected to the third power cable communications unit F.
The third power conversion unit H and the third power cable
communications unit F respectively establish a power cable
connection to a direct current power supply port of a direct
current power distributor 33 by using the third power 1mnput
unit I. The third power conversion unit H 1s configured to
perform magnitude conversion on a direct current distrib-
uted by the direct current power distributor 33, and output a
converted direct current to the third power cable communi-
cations unit F (such as 3.3 V). Still turther, the third power
conversion unit H may be further configured to perform
magnitude conversion on a direct current distributed by the
direct current power distributor 33, and output a converted
direct current to units such as the BBU service unit G and the
second control unit E 1n the BBU 34. In an embodiment, the
second control unit E and the third power cable communi-
cations unit F may also have built-in direct current power
supply modules for supplying power separately.

The second control unit E 1s configured to receive RRU
control information that 1s transmitted by the BBU service
unit G and includes a control instruction, and transmait the
RRU control information to the third power cable commu-
nications unit F; and the third power cable communications
unit F 1s configured to modulate the RRU control informa-
tion onto a power cable, and transmit the RRU control
information to the direct current power distributor 33 by
using the third power mput unit I. The direct current power
distributor 33 may receive, by using the direct current power
supply port connected to the third power input unit I, the
RRU control information that is modulated by the third
power cable commumnications unit F onto the power cable for
transmission, and the direct current power distributor 33
may transmit the RRU control information to an RRU 35 by
using a direct current power supply port connected to a first
power 1nput unit a of the RRU 335. Correspondingly, a first
power cable communications unit d of the RRU 33 1s
configured to demodulate, from the power cable, the RRU
control information including the control instruction, and
transmit the demodulated RRU control information to a first
control unit ¢ of the RRU 35. The first control unit ¢ of the
RRU 35 1s configured to identify a to-be-performed opera-
tion type according to the control mstruction included 1n the
RRU control information. When the operation type 1s an
operation type performed by an RRU service unit ¢, the first
control unit ¢ of the RRU 33 transmuits the control instruction
to the RRU service unit e of the RRU 35, so as to trigger the
RRU service umit ¢ of the RRU 35 to perform a correspond-
ing control operation. For example, the corresponding con-
trol operation performed by the RRU service unit € may
include automatic reset, fault query, diagnosis, fault recov-
ery, or the like.

In an optional implementation manner, in the system for
controlling a radio base station shown in FIG. 6, after the
first control unit ¢ of the RRU 33 1dentifies, according to the
control instruction, that the to-be-performed operation type
1s the operation type performed by the RRU service unit e,
and transmuits the control instruction to the RRU service unit
¢ of the RRU 35, so as to trigger the RRU service unit € of
the RRU 35 to perform the corresponding control operation,
the first control unit ¢ of the RRU 35 is further configured
to receive an RRU service unit control result transmitted by
the RRU service unit e, add the RRU service unit control
result and an address of the BBU 34 to response information,
and transmit the response information to the first power
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cable communications unit d; or after the first control unit ¢
of the RRU 35 1dentifies, according to the control instruc-
tion, that the to-be-performed operation type 1s a power
operation type, and transmits the control instruction to a first
power conversion unit b of the RRU 335, so as to trigger the
first power conversion unit b to perform a corresponding
power control operation 1n response to the control mstruc-
tion, the first control unit ¢ of the RRU 35 1s further
configured to receive an RRU power control result trans-
mitted by the first power conversion umt b, add the RRU
power control result and an address of the BBU 34 to
response information, and transmit the response information
to the first power cable communications unit d; and corre-
spondingly, the first power cable communications unit d 1s
further configured to modulate the response information
transmitted by the first control unit ¢ of the RRU 35 onto the
power cable, and transmit the response mformation to the
direct current power distributor 33 by using the first power
input unit a; the direct current power distributor 33 1s further
configured to transmit the response information to the third
power cable communications unit F by using the third power
input unit I; the third power cable communications unit F 1s
turther configured to demodulate the response mformation
from the power cable, and transmait the response information
to the second control unit F; and the second control unit E
1s further configured to transmit the response information to
the BBU service unit G.

In an optional implementation manner, 1n the system for
controlling a radio base station shown 1n FIG. 6, after the
first control unit ¢ of the RRU 35 identifies, according to the
control mstruction, that the to-be-performed operation type
1s a status information collection operation type, and trans-
mits the control mstruction to a first monitoring and collect-
ing unit g of the RRU 35, so as to trigger the first monitoring
and collecting unit g to collect status information of the RRU
35, the first control unit ¢ 1s further configured to receive the
status information of the RRU 33 that 1s transmitted by the
first monitoring and collecting unit g, add the status infor-
mation of the RRU 35 and an address of the BBU 34 to
status feedback information, and transmit the status feed-
back information to the first power cable communications
umt d; and correspondingly, the first power cable commu-
nications unit d 1s further configured to modulate the status
teedback information transmitted by the first control unit ¢
onto the power cable, and transmit the status feedback
information to the direct current power distributor 33 by
using the first power input unit a; the direct current power
distributor 33 1s further configured to transmit the status
teedback information to the third power cable communica-
tions unit F by using the third power mput unit I; the third
power cable communications unit F 1s further configured to
demodulate the status feedback information from the power
cable, and transmit the status feedback information to the
second control unit E; and the second control unit E 1s
turther configured to transmit the status feedback informa-
tion to the BBU service unit G.

In an optional implementation manner, 1n the system for
controlling a radio base station shown 1n FIG. 6, the RRU
control mmformation may further include an RRU address,
where the RRU address included 1n the RRU control infor-
mation 1s the same as an address of the RRU 35 to which the
first power cable communications unit d belongs. In an
embodiment, after demodulating, from the power cable, the
RRU control information including the control instruction
and the RRU address, the first power cable communications
unit d of the RRU 35 may determine whether the RRU

address included 1in the RRU control information 1s the same
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as the address of the RRU 35 to which the first power cable
communications unit d belongs; 1f they are the same, the first
power cable communications unit d of the RRU 35 may
transmit the demodulated RRU control imnformation to the
first control unit ¢ of the RRU 35; on the contrary, 11 they are
not the same, the first power cable communications unit d of
the RRU 35 may 1gnore the RRU control information.

FI1G. 7 1s a schematic structural diagram of another system
for controlling a radio base station that is obtained by
optimizing the system for controlling a radio base station
shown 1n FIG. 6 according to an embodiment of the present
disclosure. Compared with the system for controlling a radio
base station shown in FIG. 6, the system for controlling a
radio base station shown in FIG. 7 may further include at
least one cabinet, where each cabinet (mainly including a
monitoring unit) 1s connected to a direct current power
supply port of a direct current power distributor 33 by using
a power cable; 1n actual deployment, some cabinets (such as
a cabinet 1) may be deployed as tower bottom devices
together with a BBU 34, a power supply system 31, a backup
power supply system 32, and the like, but some cabinets
(such as a cabinet 2 to a cabinet n) may be deployed 1n an
equipment room far away from an RRU 35.

A second control unit E 1s further configured to receive a
cabinet control instruction that 1s transmitted by a BBU
service unit G and includes an address of a target cabinet,
and transmit the cabinet control 1nstruction to a third power
cable communications unit F; the third power cable com-
munications unmit F 1s further configured to modulate the
cabinet control mstruction onto a power cable, and transmut
the cabinet control instruction to the direct current power
distributor 33 by using a third power mput unit I; the direct
current power distributor 33 1s further configured to transmuit
the cabinet control mstruction to the target cabinet by using,
a power cable; and the target cabinet 1s configured to
demodulate the cabinet control mstruction from the power
cable, and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control instruction. On the contrary, 1f the target cabinet
determines that the address of the target cabinet 1s not the
same as the address of the target cabinet included in the
cabinet control instruction, the target cabinet may 1gnore the
cabinet control instruction.

For example, the second control unit E may receive the
cabinet control instruction that 1s transmitted by the BBU
service umt G and includes an address of the cabinet 2 (that
1s, the cabinet 2 1s the target cabinet), and transmit the
cabinet control mstruction to the third power cable commu-
nications unit F; the third power cable communications unit
F modulates the cabinet control mstruction onto the power
cable, and transmits the cabinet control instruction to the
direct current power distributor 33 by using the third power
input unit I; the direct current power distributor 33 transmuits
the cabinet control 1nstruction to the cabinet 2 by using a
power cable; and the cabinet 2 1s configured to demodulate
the cabinet control instruction from the power cable and
alter determining that an address of the cabinet 2 1s the same
as the address of the cabinet 2 included in the cabinet control
instruction, perform a corresponding control operation 1n
response to the cabinet control nstruction. In an embodi-
ment, after the cabinet 2 (mainly a monitoring unit) performs
the corresponding control operation in response to the
cabinet control instruction, the cabinet 2 (mainly the moni-
toring unit) may add a cabinet control result and an address
of the BBU 34 to a cabinet control response message,
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modulate the cabinet control response message onto the
power cable, and transmit the cabinet control response
message to the direct current power distributor 33; the direct
current power distributor 33 may transmit the cabinet con-
trol response message to the third power cable communica-
tions unit F by using the third power mput unit I; and the
third power cable commumnications unit F may demodulate
the cabinet control response message from the power cable
and transmit the cabinet control response message to the
BBU service unit G by using the second control unit E. The
corresponding control operation performed by the target
cabinet 1n response to the cabinet control instruction may
include control operations on an internal environment, a
power supply, a heat dissipation system and the like of the
target cabinet.

In the system for controlling a radio base station shown 1n
FIG. 7, out-of-band emergency channels based on power
cables can also be established between cabinets and multiple
RRUs. In this way, 11 the BBU does not need to be connected
to monitoring units 1n the cabinet 1 to the cabinet n by using
monitoring cables, the BBU can control the cabinets by
using corresponding power cables. Therefore, monitoring
cables between the BBU and the cabinets are saved, and
project installation costs and dithiculty of a radio base station
can be reduced.

FIG. 8 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-
ment of the present disclosure. The system for controlling a
radio base station shown 1n FIG. 8 includes a power supply
system 31, a backup power supply system 32, a direct
current power distributor 33, a BBU 34, and at least one
cabinet. An 1mput port of the direct current power distributor
33 1s connected to direct current ports of the power supply
system 31 and the backup power supply system 32; the BBU
34 and the cabinet are respectively connected to direct
current power supply ports of the direct current power
distributor 33 by using power cables; in actual deployment,
some cabinets (such as a cabinet 1) may be deployed as
tower bottom devices together with the BBU 34, the power
supply system 31, the backup power supply system 32, the
direct current power distributor 33, and the like, but some
cabinets (such as a cabinet 2 to a cabinet n) may be deployed
in an equipment room far away from an RRU 35.

The system for controlling a radio base station shown 1n
FIG. 8 further includes a central momitoring module 36. The
central monitoring module 36 1s deployed independently of
the BBU 34, and includes an interface unit A, a second
power cable communications unit B, a second power con-
version unit C, and a second power input unit D, where the
second power conversion unit C and the second power cable
communications unit B respectively establish a power cable
connection to a direct current power supply port of the direct
current power distributor 33 by using the second power
input unit D. That 1s, by using the second power input unit
D, not only a power cable connection may be implemented
between the second power conversion unit C and the direct
current power supply port of the direct current power
distributor 33, but also a power cable connection may be
implemented between the second power cable communica-
tions unit B and the direct current power supply port of the
direct current power distributor 33. In an embodiment, the
second power input umt D not only has a function of
implementing a power cable connection between the second
power conversion unit C and the direct current power supply
port of the direct current power distributor 33 and a power
cable connection between the second power cable commu-
nications unit B and the direct current power supply port of
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the direct current power distributor 33 respectively, but also
has functions such as lightning protection and overvoltage
protection.

The interface unit A 1s configured to receive a cabinet
control istruction that i1s transmitted by the BBU 34 and
includes an address of a target cabinet, and transmit the
cabinet control instruction to the second power cable com-
munications unit B; the second power cable communications
unit B 1s configured to receive the cabinet control instruction
that 1s transmitted by the interface unit A, modulate the
cabinet control mstruction onto a power cable, and transmut
the cabinet control instruction to the direct current power
distributor 33 by using the second power input unit D.

The direct current power distributor 33 1s configured to
transmit the cabinet control 1nstruction to the target cabinet
by using a power cable.

The target cabinet 1s configured to demodulate the cabinet
control instruction from the power cable, and after deter-
mimng that an address of the target cabinet 1s the same as the
address of the target cabinet included in the cabinet control
instruction, perform a corresponding control operation 1n
response to the cabinet control instruction.

For example, the interface unit A may receive the cabinet
control istruction that i1s transmitted by the BBU 34 and
includes an address of the cabinet 1 (that 1s, the address of
the cabinet 1 1s the address of the target cabinet), and
transmit the cabinet control 1nstruction to the second power
cable communications unit B; the second power cable
communications unit B receives the cabinet control instruc-
tion that 1s transmaitted by the interface unit A, modulates the
cabinet control instruction onto the power cable, and trans-
mits the cabinet control instruction to the direct current
power distributor 33 by using the second power input unmt D;
the direct current power distributor 33 transmits the cabinet
control instruction to the cabinet 1 to the cabinet n by using
power cables; and the cabinet 1 demodulates the cabinet
control instruction from the power cable and aiter determin-
ing that an address of the cabinet 1 1s the same as the address
of the cabinet 1 included 1n the cabinet control instruction,
performs a corresponding control operation in response to
the cabinet control instruction. However, the cabinet 2 to the
cabinet n demodulate the cabinet control instruction from
the power cables, and after determining that addresses of the
cabinet 2 to the cabinet n are not the same as the address of
the cabinet 1 included 1n the cabinet control instruction, may
ignore the cabinet control instruction.

FI1G. 9 1s a schematic structural diagram of another system
for controlling a radio base station according to an embodi-
ment of the present disclosure. The system for controlling a
radio base station shown 1n FIG. 9 includes a power supply
system 31, a backup power supply system 32, a direct
current power distributor 33, a BBU 34, and at least one
cabinet. An mput port of the direct current power distributor
33 1s connected to direct current ports of the power supply
system 31 and the backup power supply system 32; the BBU
34 and the cabinet are respectively connected to direct
current power supply ports of the direct current power
distributor 33 by using power cables; 1n actual deployment,
some cabinets (such as a cabinet 1) may be deployed as
tower bottom devices together with the BBU 34, the power
supply system 31, the backup power supply system 32, the
direct current power distributor 33, and the like, but some
cabinets (such as a cabinet 2 to a cabinet n) may be deployed
in an equipment room far away from an RRU 35.

The system for controlling a radio base station shown in
FIG. 9 further includes a central monitoring module 36. The
central monitoring module 36 1s deployed independently of
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the BBU 34. In this case, the central momitoring module 36
may include a second control unit E and a third power cable
communications unit F. The second control unit E 1s con-
figured to receive a cabinet control instruction that 1s trans-
mitted by a BBU service unit G and includes an address of
a target cabinet, and transmit the cabinet control instruction
to the third power cable communications umt F. The third
power cable commumnications unit F 1s configured to modu-
late the cabinet control struction onto a power cable, and
transmit the cabinet control 1nstruction to the direct current
power distributor 33 by using a third power input unit.

The direct current power distributor 33 1s configured to
transmit the cabinet control 1nstruction to the target cabinet
by using a power cable.

The target cabinet 1s configured to demodulate the cabinet
control 1nstruction from the power cable, and after deter-
mining that an address of the target cabinet 1s the same as the
address of the target cabinet included in the cabinet control
istruction, perform a corresponding control operation 1n
response to the cabinet control instruction.

For example, the second control unit E may receive the
cabinet control instruction that 1s transmitted by the BBU
service unit G and includes an address of the cabinet 1 (that
1s, the address of the cabinet 1 1s the address of the target
cabinet), and transmit the cabinet control instruction to the
third power cable communications unit F; the third power
cable communications umt F receives the cabinet control
instruction that 1s transmitted by the second control unit E,
modulates the cabinet control instruction onto the power
cable, and transmits the cabinet control instruction to the
direct current power distributor 33 by using the third power
input unit I; the direct current power distributor 33 transmits
the cabinet control instruction to the cabinet 1 to the cabinet
n by using power cables; and the cabinet 1 demodulates the
cabinet control nstruction from the power cable and after
determining that an address of the cabinet 1 i1s the same as
the address of the cabinet 1 included 1n the cabinet control
istruction, performs a corresponding control operation 1n
response to the cabinet control instruction. However, the
cabinet 2 to the cabinet n demodulate the cabinet control
instruction from the power cables, and after determining that
addresses of the cabinet 2 to the cabinet n are not the same
as the address of the cabinet 1 included in the cabinet control
instruction, may i1gnore the cabinet control mnstruction.

In the systems for controlling a radio base station shown
in FIG. 8 and FIG. 9, out-of-band emergency channels based
on power cables can also be established between cabinets
and multiple RRUs. In this way, 1f the BBU does not need
to be connected to monitoring units 1n the cabinet 1 to the
cabinet n by using monitoring cables, the BBU can control
the cabinets by using corresponding power cables. There-
fore, monitoring cables between the BBU and the cabinets
are saved, and project installation costs and difliculty of a
radio base station can be reduced.

In the embodiments of the present disclosure, for better
understanding the embodiments of the present disclosure,
the following further describes a structure and functions of
a direct current power distributor 33 involved 1n an embodi-
ment of the present disclosure.

FIG. 10 1s a schematic structural diagram of a direct
current power distributor 33 according to an embodiment of
the present disclosure. As shown 1n FIG. 10, an input port of
the direct current power distributor 33 1s connected to each
direct current power supply port (namely, a direct current
power supply port 1 to a direct current power supply port n)
of the direct current power distributor 33 by using an internal
short-circuit protection unit 331, so as to implement a power
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cable connection between the input port of the direct current
power distributor 33 and any direct current power supply
port. That 1s, a power cable connection may be implemented
between any two direct current power supply ports of the
direct current power distributor 33. In the direct current
power distributor 33 shown 1n FIG. 10, the input port of the
direct current power distributor 33 may be connected to
direct current ports ol a power supply system 31 and a
backup power supply system 32, and 1s configured to divide
a direct current (such as —48 V) input by the power supply
system, 1nto multiple direct currents and distribute the
multiple direct currents to different base station devices,
such as a BBU, an RRU, a central monitoring module, and
a cabinet. In addition, the direct current power distributor 33
may further provide functions such as overcurrent protection
for each of the distributed direct currents by using the
internal short-circuit protection unit 331. In an actual appli-
cation, the short-circuit protection unit 331 may be 1mple-
mented by using a breaker or a fuse.

In the direct current power distributor 33 shown 1n FIG.
10, information received by any direct current power supply
port of the direct current power distributor 33 may be output
from other direct current power supply ports. For example,
in the system for controlling a radio base station shown 1n
FIG. 7, when the direct current power supply port 1 of the
direct current power distributor 33 receives the RRU control
information that 1s transmitted by the BBU 34 and includes
the address of the RRU 35 and the control instruction, the
RRU control information may be output from the direct
current power supply ports 2 to n by using each short-circuit

protection unit 331. Correspondingly, all base station
devices (such as the RRU 35 and the cabinet) connected to

the direct current power supply ports 2 to n by using power
cables can receive the RRU control information. However,
because the RRU control information includes the address of
the RRU 35, the RRU 35 can obtain, by using the first power
cable communications unit d, the RRU control information
through parsing, and perform a corresponding control opera-
tion. Belfore parsing the RRU control information, other
RRUs and cabinets may first identify that addresses of the
other RRUs and cabinets do not match the address of the
RRU 35 included 1in the RRU control information, or after
obtaining the RRU control information through parsing,
identify that addresses of the other RRUSs and cabinets do not
match the address of the RRU 35 included in the RRU
control imformation, and 1gnore the RRU control informa-
tion.

FIG. 11 1s a schematic structural diagram of another
system for controlling a radio base station according to an
embodiment of the present disclosure. The system for con-
trolling a radio base station shown 1n FIG. 11 may include
a power supply system 31, a backup power supply system
32, a direct current power distributor 33, a BBU 34, and at
least two RRUs (namely, an RRU 1 to an RRU n). The
power supply system 31, the backup power supply system
32, and the direct current power distributor 33 may be
installed at the tower bottom as tower bottom devices for
ease of manual maintenance; and the at least two RRUs
(namely, the RRU 1 to the RRU n) may be installed at the
tower top close to an antenna to reduce a feeder loss. The
BBU 34 1s 1nstalled in an equipment room far away from the
RRUs (namely, the RRU 1 to the RRU n). An mput port of
the direct current power distributor 33 1s connected to direct
current ports of the power supply system 31 and the backup
power supply system 32, and the BBU 34 1s communica-
tively connected to the at least two RRUs (namely, the RRU
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1 to the RRU n) by using CPRIs, where the at least two
RRUs (namely, the RRU 1 to the RRU n) include a first RRU
and a target RRU.

The BBU 34 1s configured to transmit RRU control
information to the first RRU by using the CPRI, where the

RRU control information includes an address of the target
RRU and a control instruction.

The first RRU 1s configured to modulate the RRU control
information onto a power cable, and transmit the RRU
control information to the direct current power distributor
33.

The direct current power distributor 33 1s configured to
transmit the RRU control information to the target RRU by
using a power cable.

The target RRU 1s configured to demodulate, from the
power cable, the RRU control information transmitted by
the direct current power distributor 33, and after determining
that an address of the target RRU 1s the same as the address
of the target RRU 1included 1n the RRU control information,
perform a corresponding control operation in response to the
control instruction included in the RRU control information.

In the system for controlling a radio base station shown 1n
FIG. 11, each RRU may include a first power mput unit a,
a first power conversion umt b, a first control unit ¢, a first
power cable communications unit d, an RRU service unit e,
and a CPRI unit 1, where the first power conversion unit b
and the first power cable communications unit d respectively
establish a power cable connection to a direct current power
supply port of the direct current power distributor 33 by
using the first power iput unit a. That 1s, by using the first
power mput unit a, not only a power cable connection may
be implemented between the first power conversion unit b
and the direct current power supply port of the direct current
power distributor 33, but also a power cable connection may
be implemented between the first power cable communica-
tions unit d and the direct current power supply port of the
direct current power distributor 33. In an embodiment, the
first power mput unit a not only has a function of 1mple-
menting a power cable connection between the first power
conversion unit b and the direct current power supply port of
the direct current power distributor 33 and a power cable
connection between the first power cable communications
umt d and the direct current power supply port of the direct
current power distributor 33 respectively, but also has func-
tions such as lightning protection and overvoltage protec-
tion.

The first control unit ¢ 1s communicatively connected to
the first power cable communications umt d and the RRU
service unit e; the RRU service unit € 1s communicatively
connected to the CPRI unit 1, and the CPRI unit { 1s
configured to communicatively connect to the BBU 34, that
1s, the RRU service unit e 1s communicatively connected to
the BBU 34 by using the CPRI unait 1.

The BBU 34 may transmit the RRU control information
that includes the address of the target RRU and the control
instruction to the RRU service unit € of the RRU 1 by using
the CPRI unit { of the RRU 1; the RRU service unit e of the
RRU 1 may transmit the RRU control information to the first
control unit ¢ of the RRU 1; the first control unit ¢ of the
RRU 1 may transmit the RRU control information to the first
power cable communications unit d of the RRU 1; the first
power cable communications unit d of the RRU 1 may
modulate the RRU control information onto the power
cable, and transmit the RRU control information to the direct
current power distributor 33 by using the first power mput
unit a of the RRU 1; and correspondingly, the direct current
power distributor 33 i1s configured to transmit the RRU
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control mmformation to the target RRU by using the power
cable; the first power cable communications unit d of the

target RRU 1s configured to demodulate, from the power
cable, the RRU control information that 1s transmitted by the
direct current power distributor 33 by using the first power
input unit a of the target RRU, and after determining that an
address of the target RRU 1s the same as the address of the
target RRU included 1n the RRU control information, trans-
mit the demodulated RRU control information to the first
control unit ¢ of the target RRU; the first control unit ¢ of the
target RRU 1s configured to identily a to-be-performed
operation type according to the control mnstruction included
in the RRU control information; and when the operation
type 1s an operation type performed by an RRU service unait,
the first control unit ¢ of the target RRU transmaits the control
istruction to the RRU service unit e of the target RRU, so
as to trigger the RRU service unit e of the target RRU to
perform a corresponding control operation 1n response to the
control 1nstruction.

Example 1

The BBU 34 may transmit RRU control information that
includes an address of the RRU n and a control instruction
to the RRU service unit ¢ of the RRU 1 by using the CPRI
unit T of the RRU 1; the RRU service unit e of the RRU 1
transmits the RRU control information to the first control
unit ¢ of the RRU 1; the first control unit ¢ of the RRU 1
transmits the RRU control information to the first power
cable commumnications unit d of the RRU 1; the first power
cable communications unit d of the RRU 1 modulates the
RRU control information onto the power cable, and trans-
mits the RRU control information to the direct current power
distributor 33 by using the first power mput umt a of the
RRU 1; and correspondingly, the direct current power dis-
tributor 33 transmits the RRU control information to the
RRU n by using a power cable; the first power cable
communications unit d of the RRU n demodulates, from the
power cable, the RRU control information that 1s transmitted
by the direct current power distributor 33 by using the first
power mput unit a of the RRU n, and after determining that
an address of the RRU n 1s the same as the address of the
RRU n included 1in the RRU control information, transmits
the demodulated RRU control information to the first control
unit ¢ of the RRU n; the first control unit ¢ of the RRU n
identifies a to-be-performed operation type according to the
control instruction included 1n the RRU control information;

and when the operation type 1s an operation type performed
by an RRU service unit, the first control unit ¢ of the RRU
n transmits the control istruction to the RRU service unit e
of the RRU n, so as to trigger the RRU service unit e of the
RRU n to perform a corresponding control operation in
response to the control instruction.

It can be seen that, 1n the system for controlling a radio
base station shown in FIG. 11, out-of-band emergency
channels based on power cables can be established among
multiple RRUs, so that even 1f a unique communications
interface CPRI between a BBU and a certain target RRU 1s
abnormal, the BBU can still eflectively control the target
RRU by using an out-oi-band emergency channel between
any RRU (a unique communications interface CPRI of the
RRU 1s normal) and the target RRU. Dispatching a person
to a site for maintenance can be avoided, maintenance costs
can be reduced, and a service iterruption time of an RRU
can also be shortened greatly.

In an optional implementation manner, in the system for
controlling a radio base station shown 1n FIG. 11, the first
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power conversion unit b of each RRU 1s communicatively
connected to the first control unit ¢ of the RRU, and
correspondingly, the first control unit ¢ 1s further configured
to transmit the control instruction to the first power conver-
sion unit b of the RRU when identifying, according to the
control mstruction, that the to-be-performed operation type
1S a power operation type, so as to trigger the first power
conversion unit b of the RRU to perform a corresponding
power control operation 1n response to the control mstruc-
tion, where the power control operation includes a power-on
or power-oil control operation. In this optional implemen-
tation manner, the BBU 34 may also implement flexible
power control on the RRU without using the CPRI unit 1 of
the RRU, so that incapability of implementing complete
power-oil on the RRU by the BBU 34 by using the CPRI
unit T can be overcome effectively. This 1s because the CPRI
unit T cannot communicate normally when the BBU 34
implements complete power-off on the RRU by using the
CPRI unit 1, and 1n this case, the BBU 34 cannot control the
RRU to power on again.

In an optional implementation manner, in the system for
controlling a radio base station shown 1n FIG. 11, each RRU
further includes a first monitoring and collecting unit g,
where the first monitoring and collecting unit g 1s commu-
nicatively connected to the first control umt c¢. The first
monitoring and collecting unit g 1s configured to collect
status information of the RRU and transmit the status
information to the first control unit ¢ of the RRU, where the
status information of the RRU includes status information of
the RRU service unit ¢ of the RRU, such as voltage status
information, temperature status information, and output
power status mformation of the RRU service unit e.

In an optional implementation manner, in the system for
controlling a radio base station shown 1n FIG. 11, the first
control unit ¢ of the target RRU 1s further configured to
transmit the control instruction to the first monitoring and
collecting unit g of the target RRU when 1dentitying, accord-
ing to the control instruction, that the to-be-performed
operation type 1s a status information collection operation
type, so as to trigger the first monitoring and collecting unit
g to collect status information of the target RRU and
transmit the status information to the first control unit ¢ of
the target RRU.

In an optional implementation manner, 1n the system for
controlling a radio base station shown in FIG. 11, when the
operation type 1s the operation type performed by the RRU
service umt, the first control unit ¢ of the target RRU 1s
further configured to recetve an RRU service unit control
result transmitted by the RRU service unit ¢ of the target
RRU, add the RRU service unit control result and an address
of the BBU to response information, and transmit the
response mmformation to the first power cable communica-
tions unit d of the target RRU; or when the operation type
1s the power operation type, the first control unit ¢ of the
target RRU 1s further configured to receive a target RRU
power control result transmitted by the first power conver-
sion unit b of the target RRU, add the target RRU power
control result and an address of the BBU to response
information, and transmit the response information to the
first power cable communications umt d of the target RRU;
and the first power cable communications unit d of the target
RRU 1is further configured to modulate the response infor-
mation onto the power cable, and transmit the response
information to the direct current power distributor 33 by
using the first power mput unit a of the target RRU; the
direct current power distributor 33 1s further configured to
transmit the response mmformation to the first power cable
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communications unit d of the first RRU by using the first
power mput unit a of the first RRU; the first power cable
communications umt d of the first RRU 1s further configured
to transmit the response information to the RRU service unit
¢ of the first RRU by using the first control unit ¢ of the first
RRU:; and the RRU service unit e of the first RRU 1s further
configured to transmit the response information to the BBU
34 by using the CPRI unit 1 of the first RRU.

In an optional implementation manner, in the system for
controlling a radio base station shown in FIG. 11, when the
operation type 1s the status information collection operation
type, the first control unit ¢ of the target RRU 1s further
configured to add the status information of the target RRU
and an address of the BBU to status feedback information,
and transmit the status feedback information to the first
power cable communications unmt d of the target RRU; and
the first power cable communications unit d of the target
RRU 1is further configured to modulate the status feedback
information onto the power cable, and transmit the status
teedback information to the direct current power distributor
33 by using the first power input unit a of the target RRU;
the direct current power distributor 33 is further configured
to transmit the status feedback information to the first power
cable communications unit d of the first RRU by using the
first power mput unit a of the first RRU; the first power cable
communications unit d of the first RRU 1s further configured
to transmit the status feedback information to the RRU
service unit € of the first RRU by using the first control unit
¢ of the first RRU; and the RRU service unit e of the first
RRU 1s further configured to transmit the status feedback
information to the BBU 34 by using the CPRI unit 1 of the
first RRU.

With reference to the foregoing Example 1, an example 1s
turther provided. Assuming that the target RRU 1s the RRU
n, if the operation type 1s the operation type performed by
the RRU service unit, the first control unit ¢ of the RRU n
may further receive an RRU service unit control result
transmitted by the RRU service unit e of the RRU n, add the
RRU service unit control result and the address of the BBU
34 to response information, and transmit the response infor-
mation to the first power cable communications unit d of the
RRU n; or when the operation type 1s the power operation
type, the first control unit ¢ of the RRU n may further receive
an RRU n power control result transmitted by the first power
conversion unit b of the RRU n, add the RRU n power
control result and the address of the BBU 34 to response
information, and transmit the response information to the
first power cable communications unit d of the RRU n; and
the first power cable commumnications unit d of the RRU n
turther modulates the response information onto the power
cable, and transmits the response information to the direct
current power distributor 33 by using the first power mput
unit a of the RRU n; the direct current power distributor 33
1s further configured to transmit the response imnformation to
the first power cable communications unit d of the RRU 1 by
using the first power iput unit a of the RRU 1; the first
power cable communications unit d of the RRU 1 further
transmits the response information to the RRU service unit
¢ of the RRU 1 by using the first control unit ¢ of the RRU
1; and the RRU service unit e of the RRU 1 further transmaits
the response information to the BBU 34 by using the CPRI
unit T of the RRU 1.

FIG. 12 1s a schematic structural diagram of another
system for controlling a radio base station that 1s obtained by
optimizing the system for controlling a radio base station
shown 1n FIG. 11 according to an embodiment of the present
disclosure. Compared with the system for controlling a radio
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base station shown 1n FIG. 11, the system for controlling a
radio base station shown in FIG. 12 may further include at
least one cabinet, where each cabinet (mainly including a
monitoring unit) 1s connected to a direct current power
supply port of a direct current power distributor 33 by using
a power cable; 1n actual deployment, some cabinets (such as
a cabinet 1) may be deployed as tower bottom devices
together with a BBU 34, a power supply system 31, a backup
power supply system 32, the direct current power distributor
33, and the like, but some cabinets (such as a cabinet 2 to a
cabinet n) may be deployed in an equipment room far away
from RRUs (namely, an RRU 1 to an RRU n).

The BBU 34 i1s turther configured to transmit a cabinet
control instruction including an address of a target cabinet to
an RRU service unit e of a first RRU by using a CPRI unait
f of the first RRU; the RRU service unit e of the first RRU
1s configured to transmit the target cabinet control struc-
tion to a first control unit ¢ of the first RRU:; the first control
unit ¢ of the first RRU 1s configured to transmit the target
cabinet control instruction to a first power cable communi-
cations unit d of the first RRU; the first power cable
communications unit d of the first RRU 1s configured to
modulate the target cabinet control instruction onto a power
cable, and transmit the target cabinet control instruction to
the direct current power distributor 33 by using a first power
input unit a of the first RRU; and correspondingly, the direct
current power distributor 33 1s configured to transmit the
target cabinet control instruction to the target cabinet by
using a power cable; the target cabinet 1s configured to
demodulate the cabinet control istruction from the power
cable, and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control 1nstruction.

For example, the BBU 34 may transmit, by using a CPRI
unit f of the RRU 1, a cabinet control instruction that
includes an address of the cabinet 2 to an RRU service unit
e of the RRU 1; the RRU service unit e of the RRU 1
transmits the target cabinet control instruction to a first
control unit ¢ of the RRU 1; the first control unit ¢ of the
RRU 1 transmits the target cabinet control nstruction to a
first power cable communications unit d of the RRU 1; the
first power cable communications unit d of the RRU 1
modulates the target cabinet control instruction onto the
power cable, and transmits the target cabinet control mnstruc-
tion to the direct current power distributor 33 by using a first
power 1nput unit a of the RRU 1; and correspondingly, the
direct current power distributor 33 transmits the cabinet
control instruction to the cabinet 2 by using a power cable,
so as to trigger the cabinet 2 to perform a corresponding
control operation 1n response to the cabinet control mstruc-
tion.

In the system for controlling a radio base station shown 1n
FIG. 12, a structure and functions of the direct current power
distributor 33 are already described 1n the foregoing embodi-
ment, and details are not described herein again.

In the system for controlling a radio base station shown 1n
FIG. 12, out-of-band emergency channels based on power
cables can also be established between cabinets and multiple
RRUs. In this way, 11 the BBU does not need to be connected
to monitoring units 1n the cabinet 1 to the cabinet n by using
monitoring cables, the BBU can control the cabinets by
using corresponding power cables. Therefore, monitoring
cables between the BBU and the cabinets are saved, and
project installation costs and dithiculty of a radio base station
can be reduced.




US 10,135,493 B2

43

FIG. 13 1s a schematic structural diagram of an RRU
according to an embodiment of the present disclosure. A
structure and functions of the RRU shown 1n FIG. 13 are the
same as the structure and functions of the RRU 335 described
in the foregoing embodiment, and details are not described
in this embodiment of the present disclosure again. An
out-of-band emergency channel based on a power cable can
be established between the RRU described 1n FIG. 13 and a
BBU, so that even 1f a unique communications interface
CPRI between the BBU and the RRU 1s abnormal, the BBU
can still effectively control the RRU by using the out-oi-
band emergency channel. In addition, out-of-band emer-

gency channels based on power cables can also be estab-
lished between the RRU described in FIG. 13 and other

RRUs and cabinets, so that even if a unique communications
interface CPRI between the BBU and a certain target RRU
1s abnormal, the BBU can still eflectively control the target
RRU by using an out-oi-band emergency channel between

the RRU described 1n FIG. 13 (a unique communications
interface CPRI of the RRU 1s normal) and the target RRU.

Alternatively, the BBU can further effectively control a
target cabinet by using an out-of-band emergency channel
between the RRU described 1 FIG. 13 (a unique commu-
nications interface CPRI of the RRU 1s normal) and the
target cabinet.

FIG. 14 1s a schematic structural diagram of a BBU
according to an embodiment of the present disclosure. A
structure and functions of the BBU shown 1n FIG. 14 are the
same as the structure and functions of the BBU 34 described
in the foregoing embodiment, and details are not described
in this embodiment of the present disclosure again. An
out-of-band emergency channel based on a power cable can
be established between the BBU described 1n FIG. 14 and an
RRU, so that even 1if a unique communications interface
CPRI between the BBU and the RRU 1s abnormal, the BBU
can still eflectively control the RRU by using the out-oi-
band emergency channel. In addition, out-of-band emer-
gency channels based on power cables can also be estab-
lished between the BBU described 1n FIG. 14 and cabinets.
In this way, 1f the BBU does not need to be connected to
monitoring units in the cabinets by using monitoring cables,
the BBU can control the cabinets by using corresponding
power cables. Therefore, monitoring cables between the
BBU and the cabinets are saved, and project installation
costs and difhiculty of a radio base station can be reduced.

FIG. 15 1s a schematic structural diagram of a central
monitoring module according to an embodiment of the
present disclosure. A structure and functions of the central
monitoring module shown in FIG. 15 are the same as the
structure and functions of the central monitoring module 36
described 1n the foregoing embodiment, and details are not
described 1n this embodiment of the present disclosure
again. An out-of-band emergency channel based on a power
cable can be established between a BBU and an RRU by
using the central monitoring module shown 1n FIG. 15, so
that even i a unique communications interface CPRI
between the BBU and the RRU 1s abnormal, the BBU can
still effectively control the RRU by using the out-of-band
emergency channel. In addition, out-of-band emergency
channels based on power cables can also be established
between the BBU and cabinets by using the central moni-
toring module shown in FIG. 15. In this way, if the BBU
does not need to be connected to momitoring units 1n the
cabinets by using monitoring cables, the BBU can control
the cabinets by using corresponding power cables. There-
fore, monitoring cables between the BBU and the cabinets
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are saved, and project installation costs and difliculty of a
radio base station can be reduced.

FIG. 16 1s a schematic flowchart of a method for control-
ling a radio base station according to an embodiment of the
present disclosure. The method for controlling a radio base
station 1s described from a perspective of an RRU. As shown
in FIG. 16, the method for controlling a radio base station
may include the following steps.

1601. A first power cable communications unit d of an
RRU demodulates, from a power cable, RRU control infor-
mation that 1s transmitted by a direct current power distribu-
tor 33 by using a first power mput umt a of the RRU and
includes a control instruction.

1602. The first power cable communications unit d of the
RRU transmits the demodulated RRU control information to
a first control unit ¢ of the RRU.

1603. The first control unit ¢ of the RRU identifies a
to-be-performed operation type according to the control
istruction included in the RRU control information, where
the operation type 1s any one of an operation type performed
by an RRU service unit e, a power operation type, and a
status 1nformation collection operation type; and when the
operation type 1s the operation type performed by the RRU
service unit e, transmits the control instruction to the RRU
service unit € of the RRU, so as to trigger the RRU service
unit e to perform a corresponding control operation.

1604. The first control unit ¢ of the RRU receives an RRU
service unit control result transmitted by the RRU service
unit e, adds the RRU service unit control result and an
address of a BBU 34 to response information, and transmits
the response mformation to the first power cable communi-
cations unit d of the RRU.

1605. The first power cable communications unit d of the
RRU modulates the response information onto the power
cable, and transmits the response information to the direct
current power distributor 33 by using the first power mput
unit a of the RRU, so as to trigger the direct current power
distributor 33 to transmit the response information to a
central monitoring module 36 by using a power cable, so
that the central monitoring module 36 demodulates the
response information from the power cable and transmits the
response information to the BBU 34; or so as to trigger the
direct current power distributor 33 to transmit the response
information to the BBU 34 by using a power cable, so that
the BBU 34 demodulates the response information from the
power cable and transmits the response mformation to a
BBU service unit of the BBU 34.

In an embodiment, the RRU control information further
includes an RRU address, where the RRU address included

in the RRU control information 1s the same as an address of
the RRU to which the first power cable communications unit
d belongs.

In an optional implementation manner, in the method
described 1in FIG. 16, when the first control unit ¢ of the RRU
identifies, according to the control instruction included 1n
the RRU control information, that the to-be-performed
operation type 1s the power operation type, the first control
unit ¢ of the RRU may also transmit the control instruction
to a first power conversion unit b of the RRU, so as to trigger
the first power conversion unit b of the RRU to perform a
corresponding power control operation 1n response to the
control 1nstruction, where the power control operation
includes a power-on or power-oil control operation.

Correspondingly, the first control unit ¢ of the RRU may
turther recetve an RRU power control result transmitted by
the first power conversion unit b, add the RRU power
control result and the address of the BBU to response
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information, and transmit the response information to the
first power cable communications unit d of the RRU.

Correspondingly, the first power cable communications
unit d of the RRU may further modulate the response
information onto the power cable, and transmit the response
information to the direct current power distributor 33 by
using the first power iput unit a of the RRU, so as to trigger
the direct current power distributor 33 to transmit the
response mnformation to the central monitoring module 36 by
using the power cable, so that the central monitoring module
36 demodulates the response mformation from the power
cable and transmits the response information to the BBU 34;
or so as to trigger the direct current power distributor 33 to
transmit the response information to the BBU 34 by using
the power cable, so that the BBU 34 demodulates the
response information from the power cable and transmits the
response information to the BBU service unit of the BBU
34.

In an optional implementation manner, the method
described 1n FIG. 16 may further include the following step:

A first monitoring and collecting unit g of the RRU
collects status information of the RRU, and transmaits the
status information to the first control unit ¢ of the RRU,
where the status information of the RRU includes status
information of the RRU service unit e.

Optionally, when the first control unit ¢ of the RRU may
identily, according to the control mstruction included in the
RRU control information, that the to-be-performed opera-
tion type 1s the status information collection operation type,
the first control unit ¢ of the RRU transmits the control
instruction to the first monitoring and collecting unit g of the
RRU, so as to trigger the first monitoring and collecting unit
g 0o the RRU to collect the status information of the RRU
and transmit the status mnformation to the first control unit ¢
of the RRU.

Correspondingly, the first control unit ¢ of the RRU may
turther add the status information of the RRU and the
address of the BBU to status feedback information, and
transmit the status feedback information to the first power
cable communications unit d of the RRU.

Correspondingly, the first power cable communications
unit d of the RRU modulates the status feedback information
onto the power cable, and transmits the status feedback
information to the direct current power distributor 33 by
using the first power mput unit a of the RRU, so as to trigger
the direct current power distributor 33 to transmit the status
teedback information to the central monitoring module 36
by using the power cable, so that the central monitoring
module 36 demodulates the status feedback information
from the power cable and transmits the status feedback
information to the BBU 34; or so as to trigger the direct
current power distributor 33 to transmit the status feedback
information to the BBU 34 by using the power cable, so that
the BBU 34 demodulates the status feedback information
from the power cable and transmits the status feedback
information to the BBU service unit of the BBU 34.

In an optional implementation manner, the method
described 1n FIG. 16 may further include the following
steps.

11. The RRU service unit e of the RRU receives, by using
a CPRI unit 1 of the RRU, RRU control information that 1s
transmitted by the BBU 34 and includes an address of a
target RRU and a control instruction, and transmits the RRU
control mformation to the first control unit ¢ of the RRU.

12. The first control unit ¢ of the RRU transmits the RRU
control information to the first power cable communications
unit d of the RRU.
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13. The first power cable communications unit d of the
RRU modulates the RRU control information onto the
power cable, and transmits the RRU control information to
the direct current power distributor 33 by using the first
power input unit a of the RRU, so as to trigger the direct
current power distributor 33 to transmit the RRU control
information that includes the address of the target RRU and
the control instruction to the target RRU by using a power
cable, to perform a corresponding control operation.

In an optional 1mplementation manner, the method
described in FIG. 16 may further include the following
steps.

21. The RRU service unit e of the RRU receives, by using,
a CPRIunit 1, a cabinet control instruction that 1s transmitted
by the BBU 34 and includes an address of a target cabinet,
and transmits the cabinet control instruction to the first
control unit ¢ of the RRU.

22. The first control unit ¢ of the RRU transmits the

cabinet control 1nstruction to the first power cable commu-
nications unit d of the RRU.

23. The first power cable communications unit d of the
RRU modulates the cabinet control instruction onto the
power cable, and transmits the cabinet control instruction to
the direct current power distributor 33 by using the first
power input unit a of the RRU, so as to trigger the direct
current power distributor 33 to transmit the cabinet control
instruction to the target cabinet by using a power cable, so
as to trigger the target cabinet to perform a corresponding
control operation 1n response to the cabinet control mstruc-
tion.

In the method for controlling a radio base station
described 1n FIG. 16, an out-of-band emergency channel
based on a power cable can be established between an RRU
and a BBU, so that even 1f a unique communications

interface CPRI between the RRU and the BBU 1s abnormal,
the RRU can still be eflectively controlled by the BBU by
using the out-of-band emergency channel. In addition, in the
method for controlling a radio base station described in FIG.
16, out-of-band emergency channels based on power cables
can also be established between an RRU and other RRUs
and cabinets, so that even 1f a unique communications
interface CPRI between a BBU and a certain target RRU 1s
abnormal, the BBU can still eflectively control the target
RRU by using an out-oi-band emergency channel between
the RRU (a unique communications interface CPRI of the
RRU 1s normal) and the target RRU. Alternatively, the BBU
can further eflectively control a target cabinet by using an
out-of-band emergency channel between the RRU (a unique
communications interface CPRI of the RRU 1s normal) and
the target cabinet.

FIG. 17 1s a schematic tflowchart of another method for
controlling a radio base station according to an embodiment
ol the present disclosure. The method for controlling a radio
base station 1s described from a perspective of a central
monitoring module. As shown 1n FIG. 17, the method for
controlling a radio base station may include the following
steps.

1701. A central monitoring module 36 receives RRU
control information that i1s transmitted by a BBU 34 and
includes a control instruction.

1702. The central monitoring module 36 modulates the
RRU control information onto a power cable, and transmits
the RRU control information to a direct current power
distributor 33, so as to trigger the direct current power
distributor 33 to transmit the RRU control information to an
RRU by using a power cable, so that the RRU demodulates
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the RRU control information from the power cable and
performs a corresponding control operation in response to
the control instruction.

In an embodiment, the RRU control information further
includes an RRU address, where an address of the RRU that

demodulates the RRU control information from the power
cable 1s the same as the RRU address included 1n the RRU
control mnformation.

In an optional mmplementation manner, the method
described 1n FI1G. 17 may further include the following step:

When the RRU identifies, according to the control
istruction included 1n the RRU control information, that a
to-be-performed operation type 1s an operation type per-
formed by an RRU service unit, the central monitoring
module 36 demodulates, from the power cable, response
information that 1s transmitted by the direct current power
distributor 33 and includes an RRU service unit control
result and an address of the BBU, and transmits the response
information to the BBU:; or when the RRU identifies,
according to the control instruction included in the RRU
control information, that a to-be-performed operation type 1s
a power operation type, the central monitoring module 36
demodulates, from the power cable, response information
that 1s transmitted by the direct current power distributor 33
and includes an RRU power control result and an address of
the BBU, and transmits the response information to the
BBU.

In an optional implementation manner, the method
described in FIG. 17 may further include the following step:

When the RRU identifies, according to the control
instruction included 1n the RRU control information, that a
to-be-performed operation type 1s a status information col-
lection operation type, the central monitoring module 36
demodulates, from the power cable, status feedback infor-
mation that 1s transmitted by the direct current power
distributor 33 and includes status information of the RRU
and an address of the BBU, and transmuts the status feedback
information to the BBU.

In an optional mmplementation manner, the method
described in FIG. 17 may further include the following step:

The central monitoring module 36 receives a cabinet
control 1nstruction that 1s transmitted by the BBU and
includes an address of a target cabinet, modulates the cabinet
control struction onto the power cable, and transmits the
cabinet control instruction to the direct current power dis-
tributor 33, so that the direct current power distributor 33
transmits the cabinet control instruction to the target cabinet
by using a power cable, so as to trigger the target cabinet to
demodulate the cabinet control mstruction from the power
cable and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control 1nstruction.

In the method for controlling a radio base station
described 1 FIG. 17, an out-of-band emergency channel
based on a power cable can be established between an RRU

and a BBU, so that even 1f a unique communications
interface CPRI between the RRU and the BBU 1s abnormal,

the RRU can still be eflectively controlled by the BBU by
using the out-oi-band emergency channel. In addition, in the
method for controlling a radio base station described in FIG.
17, out-of-band emergency channels based on power cables
can be established between a BBU and cabinets, so that the
BBU can eflectively control a target cabinet by using an
out-of-band emergency channel between the BBU and the
target cabinet.
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FIG. 18 1s a schematic tflowchart of another method for
controlling a radio base station according to an embodiment
of the present disclosure. The method for controlling a radio
base station 1s described from a perspective of a BBU. As
shown 1n FIG. 18, the method for controlling a radio base
station may include the following steps.

1801. A BBU service unit G of a BBU transmits RRU
control information including a control instruction to a
second control unit E of the BBU.

1802. The second control unit E of the BBU receives the
RRU control information that is transmitted by the BBU
service unit G and includes the control instruction, and
transmits the RRU control imformation to a third power
cable communications unit F of the BBU.

1803. The third power cable communications umt F of the
BBU modulates the RRU control information onto a power
cable, and transmits the RRU control information to a direct
current power distributor 33 by using a third power 1mnput
unit I of the BBU, so as to trigger the direct current power
distributor 33 to transmit the RRU control information to an
RRU by using a power cable, so that the RRU demodulates
the RRU control information from the power cable and
performs a corresponding control operation 1n response to
the control instruction.

In an embodiment, the RRU control information further
includes an RRU address, where an address of the RRU that

demodulates the RRU control information from the power
cable 1s the same as the RRU address included 1in the RRU
control information.

In an optional 1mplementation manner, the method
described in FIG. 18 may further include the following
steps.

When the RRU identifies, according to the control
mstruction included in the RRU control information, that a
to-be-performed operation type i1s an operation type per-
formed by an RRU service unit, the third power cable
communications unit F of the BBU demodulates, from the
power cable, response information that 1s transmitted by the
direct current power distributor 33 by using the third power
input unit I of the BBU and includes an RRU service unit
control result and an address of the BBU, and transmits the
response 1nformation to the second control umt E of the
BBU; or when the RRU 1dentifies, according to the control
istruction included 1in the RRU control information, that a
to-be-performed operation type 1s a power operation type,
the third power cable communications unit F of the BBU
demodulates, from the power cable, response information
that 1s transmitted by the direct current power distributor 33
by using the third power mput umt I of the BBU and includes
an RRU power control result and an address of the BBU, and
transmits the response information to the second control unit
E of the BBU; and the second control unit E of the BBU

transmits the response information to the BBU service unit
G of the BBU.

In an optional 1mplementation manner, the method
described 1n FIG. 18 may further include the following
steps.

When the RRU identifies, according to the control
instruction included in the RRU control information, that a
to-be-performed operation type 1s a status information col-
lection operation type, the third power cable communica-
tions unit F of the BBU demodulates, from the power cable,
status feedback information that 1s transmitted by the direct
current power distributor 33 by using the third power 1mnput
umt I of the BBU and includes status information of the
RRU and an address of the BBU, and transmits the status
teedback information to the second control unit E of the
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BBU:; and the second control unit E of the BBU transmuits the
status feedback information to the BBU service unit G of the
BBU.

In an optional implementation manner, the method
described in FIG. 18 may further include the following
steps.

The BBU service unit G of the BBU transmits a cabinet
control instruction mcluding an address of a target cabinet to
the second control unit F of the BBU; the second control unit
E of the BBU receives the cabinet control instruction
transmitted by the BBU service unit G of the BBU, and
transmits the cabinet control 1nstruction to the third power
cable communications unit F of the BBU; and the third
power cable communications unit F of the BBU modulates
the cabinet control instruction onto a power cable, and
transmits the cabinet control istruction to the direct current
power distributor 33 by using the third power mput unit I of
the BBU, so that the direct current power distributor 33
transmits the cabinet control instruction to the target cabinet
by using a power cable, so as to trigger the target cabinet to
demodulate the cabinet control mstruction from the power
cable and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control 1nstruction.

In the method for controlling a radio base station
described 1 FIG. 18, an out-of-band emergency channel
based on a power cable can be established between an RRU
and a BBU, so that even 1f a unique communications
interface CPRI between the RRU and the BBU 1s abnormal,
the BBU can still effectively control the RRU by using the
out-of-band emergency channel. In addition, 1n the method
for controlling a radio base station described 1n FIG. 18,
out-of-band emergency channels based on power cables can
be established between a BBU and cabinets, so that the BBU
can ellectively control a target cabinet by using an out-oi-
band emergency channel between the BBU and the target
cabinet.

FIG. 19 1s a schematic flowchart of another method for
controlling a radio base station according to an embodiment
of the present disclosure. The method for controlling a radio
base station 1s described from a perspective of a central
monitoring module 36. As shown 1n FIG. 19, the method for
controlling a radio base station may include the following
steps.

1901. A central monitoring module 36 receives a cabinet
control instruction that 1s transmitted by a BBU and includes
an address of a target cabinet.

1902. The central monitoring module 36 modulates the
cabinet control instruction onto a power cable, and transmits
the cabinet control instruction to a direct current power
distributor 33, so that the direct current power distributor 33
transmits the cabinet control instruction to the target cabinet
by using a power cable, so as to trigger the target cabinet to
demodulate the cabinet control instruction from the power
cable and after determining that an address of the target
cabinet 1s the same as the address of the target cabinet
included 1n the cabinet control instruction, perform a cor-
responding control operation in response to the cabinet
control instruction.

FIG. 20 1s a schematic tflowchart of another method for
controlling a radio base station according to an embodiment
of the present disclosure. The method for controlling a radio
base station 1s described from a perspective of a BBU 34. As
shown 1n FIG. 20, the method for controlling a radio base
station may 1nclude the following steps.
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2001. A BBU service umit G of a BBU 34 transmits a
cabinet control instruction including an address of a target
cabinet to a second control unit E of the BBU 34.

2002. The second control unit E of the BBU 34 receives
the cabinet control istruction transmitted by the BBU
service unit G of the BBU, and transmits the cabinet control
instruction to a third power cable communications unit F of
the BBU 34.

2003. The third power cable communications unit F of the
BBU 34 modulates the cabinet control instruction onto a
power cable, and transmits the cabinet control instruction to
a direct current power distributor 33 by using a third power
input unit I of the BBU 34, so that the direct current power
distributor 33 transmits the cabinet control instruction to the
target cabinet by using a power cable, so as to trigger the
target cabinet to demodulate the cabinet control instruction
from the power cable and after determining that an address
of the target cabinet 1s the same as the address of the target
cabinet included 1n the cabinet control 1nstruction, perform

a corresponding control operation 1n response to the cabinet
control instruction.

In the methods described in FIG. 19 and FIG. 20, out-
of-band emergency channels based on power cables can be
established between a BBU and cabinets. In this way, if the
BBU does not need to be connected to monitoring units n
the cabinets by using monitoring cables, the BBU can
control the cabinets by using corresponding power cables.
Therefore, monitoring cables between the BBU and the
cabinets are saved, and project installation costs and ditli-
culty of a radio base station can be reduced.

A person of ordinary skill in the art may understand that
all or some of the steps of the methods in the embodiments
may be implemented by a program instructing relevant
hardware. The program may be stored 1n a computer read-
able storage medium. The storage medium may include a
flash memory, a read-only memory (ROM), a random access
memory (RAM), a magnetic disk, and an optical disc.

A system and method for controlling a radio base station,
and a related device that are disclosed by the embodiments
of the present disclosure are described 1n detail above. In the
specification, specific examples are used to describe prin-
ciples and implementation manners of the present disclo-
sure, and the foregoing descriptions of the embodiments are
only intended to help understand the method and core 1dea
of the present disclosure. In addition, a person of ordinary
skill 1n the art may, based on the i1dea of the present
disclosure, make modifications and variations with respect
to the specific implementation manners and the application
scope. In conclusion, content of the specification shall not be
construed as a limitation to the present disclosure.

What 1s claimed 1s:

1. A baseband unit (BBU), comprising:

a third power input;

a third power converter;

a BBU service unit; and

a central monaitor,

wherein the central monitor comprises a second controller

and a third power cable communicator,

wherein the third power cable communicator and the third

power converter are each configured to establish a
power cable connection to a direct current power
supply port of a direct current power distributor using,
the third power nput,

wherein the third power cable communicator 1s coupled to

the second controller,

wherein the second controller 1s coupled to the BBU

service unit,
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wherein the BBU service unit 1s configured to couple to
a remote radio unit (RRU) using a common public
radio interface (CPRI),
wherein the third power converter 1s configured to:
perform magnitude conversion on a direct current dis-
tributed by the direct current power distributor; and
output a converted direct current to the third power
cable communicator, the second controller, and the
BBU service unit,
wherein the second controller 1s configured to:
receive RRU control information from the BBU service
unit and comprises a control instruction; and
transmit the RRU control information to the third
power cable communicator, and
wherein the third power cable communicator 1s config-
ured to:
modulate the RRU control information onto a power
cable; and
transmit the RRU control mformation to the direct

current power distributor using the third power mput.
2. The BBU according to claim 1, wherein the RRU

52

that a to-be-performed operation type 1s an operation
type performed by an RRU service unit;
demodulate, from the power cable, the response informa-
tion that i1s transmitted by the direct current power
d distributor using the third power mput and comprises
an RRU power control result and the address of the
BBU when the RRU 1dentifies, according to the control
instruction comprised in the RRU control information,
that the to-be-performed operation type 1s a power
operation type; and
transmit the response information to the second controller,
and
wherein the second controller 1s further configured to

transmit the response mformation to the BBU service
unit.

4. The BBU according to claim 1, wherein when the RRU
identifies, according to the control mstruction comprised 1n
the RRU control information, that a to-be-performed opera-
tion type 1s a status mformation collection operation type,
the third power cable communicator 1s further configured to:

demodulate, from the power cable, status feedback infor-
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control information further comprises an RRU address, and
wherein an address of the RRU 1s the same as the RRU
address comprised 1n the RRU control information.
3. The BBU according to claim 1, wherein the third power
cable communicator 1s further configured to:
demodulate, from the power cable, response mformation
that 1s transmitted by the direct current power distribu-
tor using the third power iput and comprises an RRU
service unit control result and an address of the BBU
when the RRU identifies, according to the control
istruction comprised in the RRU control information,
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mation that i1s transmitted by the direct current power
distributor using the third power mput and comprises
status 1nformation of the RRU and an address of the
BBU:; and

transmit the status feedback information to the second
controller, and

wherein the second controller 1s further configured to
transmit the status feedback information to the BBU
service unit.
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